
REFERENCED

Roy F. Weston, June 1997, Executive Summary of Historical
Sediment Data, Site Investigation, Portland Harbor Area of the

Willammette River,



Reference (Z
RECEIVED

JUN04

Environmental Cleanup Office

Executive Summary of Historical
Sediment Data
Site Investigation

Portland Harbor Area of the
Willamette River

EPA REGION X

Contract No. 68-W9-0046
Work Assignment No. 46-23-OJZZ
Work Order No. 4000-19-36-4020

Document Control No. 4000-19-36-AAAA

June 1997

OGi
1094771



EXECUTIVE SUMMARY OF HISTORICAL SEDIMENT DATA
Site Investigation

Portland Harbor Area of the Willamette River

Preparedfor

U.S. Environmental Protection Agency
Region X

1200 Sixth Avenue
Seattle, Washington 98101

Contract No. 68-W9-0046
Work Assignment No. 46-23-OJZZ
Work Order No. 4000-19-36-4020

Document Control No. 4000-19-36-AAAA

June 1997

Prepared by

Roy F. Weston, Inc.
700 Fifth Avenue

Suite 5700
Seattle, WA 98104-5057



TABLE OF CONTENTS

Section Page

l.INTRODUCTION.................................................,..............................................................̂

2. GENERAL FEATURES OF THE WILLAMETTE RIVER............................................... 1

3. SUMMARY OF KNOWN SEDIMENT CONTAMINATION............................................ 1
3.1 River Mile 3.5 to 4.............................................................................................................2
3.2 River Mile 4 to 5................................................................................................................3
3.3 River Mile 5 to 6................................................................................................................3
3.4 River Mile 6 to 7...............................................................................................................4
3.5 River Mile 7 to 8................................................................................................................5
3.6 River Mile 8 to 9................................................. ..............................................................7

APPENDIX A—SEDIMENT CHEMISTRY DATA

LIST OF FIGURES

Figure Title

1 Distribution of Metals Detected in Sediment Samples Collected from the Study Area

2 Distribution of PAHs Detected in Sediment Samples Collected from the Study Area

3 Distribution of PCBs Detected in Sediment Samples Collected from the Study Area

4 Distribution of Pesticides Detected in Sediment Samples Collected from the Study
Area

This document was prepared by Roy F. Weston. Inc. expressly for the EPA. It shall not be disclosed in whole or in part without the express, written
permission of the EPA.

97-482w.doc ill - 04 June 1997
DCN 400049-36-AAAA

002



EXECUTIVE SUMMARY OF HISTORICAL SEDIMENT DATA
SITE INVESTIGATION

PORTLAND HARBOR AREA OF THE WILLAMETTE RIVER

1. INTRODUCTION

This memorandum presents a summary of existing sediment chemical data for the Portland Harbor
portion of the Willamette River. The study area is defined by the Willamette River, extending
from river mile (RM) 3.5 to RM 9. Analytical data were gathered by the Oregon Department of
Environmental Quality (ODEQ) personnel from a variety of studies completed by both agency
personnel and contractors representing private industrial clients. A complete summary of data
sources is listed in a bibliography provided at the end of this document. Data quality was not
reviewed and no quality assurance and control (QA/QC) measures were implemented to evaluate
the usability of the available data. In addition, data were not compared to biological effects-based
criteria to identify areas of concern, nor were water quality data included in this technical
memorandum.

2. GENERAL FEATURES OF THE WILLAMETTE RIVER

The Wiilamette River originates in the Cascade Range and flows approximately 260 miles north
before discharging into the Columbia River, which flows an additional 100 miles westward to the
Pacific Ocean. The point of confluence of the Willamette and Columbia rivers denotes RM 0.
Surface waters of the Willamette River in the study area are classified as tidal freshwater. Most
development along the Willamette River has occurred in the study area, referred to as the
Portland Harbor. Habitat in the Willamette River near Portland has been altered to accommodate
urban development and a growing shipping industry. Artificial structures (e.g., piers, wharves,
etc.) in the harbor have changed the natural shoreline to riprap, bulkheads and sand-beached
lagoons. Because of dredging, many portions of the river are steeply sloped and maintain
substrates comprised mainly of silts and sands (Fair et al., 1991).

3. SUMMARY OF KNOWN SEDIMENT CONTAMINATION

To date, 17 industrial operations have been identified as potential sources of the contamination to
the WilSamette River within the 5.5-mile study area. These 17 sites include the following
industries:

• Site 1 - Time Oil Co.— Northwest Terminal
• Site 2 - Linnton Oil Fire Training Grounds
• Site 3 - GATX Facility
• Site 4 - Port of Portland — Terminal 4
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• Site 5 - ARCO Bulk Terminal
• Site 6 - Mobil Oil Bulk Plant
• Site 7 - Time Oil Co. — Linnton Terminal
• Site 8 - U.S. COE — Portland Moorings
• Site 9 - GASCO
« Site 10 - McCormick and Baxter Creosoting
• Site 11 - Rhone-Poulenc, Inc.
• Site 12 - Gould, Inc.
• Site .13 - Elf Atochem North America
• Site 14 - Riedel Environmental Services
• Site 15 - Willbridge Bulk Fuel Area (Chevron, Shell, Unocal)
• Site 16 - Port of Portland — Ship Repair Yard
• Site 17 - Gunderson, Inc.

Numerous past investigations have been conducted at varying levels of scope. A portion of
studies focused on specific properties, while the remaining studies.were river-wide and
incorporated sediment sampling as one component of the entire study. Of the 17 investigated
industrial facilities, only ten included the collection and analysis of sediment. Of the numerous
river-wide studies that have been performed on the Willamette River, four incorporated sediment
sampling within the 5.5-mile study area. Sediment chemical data are provided in Appendix A.

A discussion of existing sediment chemical data and known active and inactive industrial
operations is summarized below on a mile-by-mile basis. Figures 1 through 4 display areas
where concentrations for specific contaminant classes of potential concern were measured.

3.1 River Mile 3.5 to 4

Three potential sources of contamination are present between RM 3.5 and RM 4: the Time Oil —
Northwest Terminal (Site 1), the Linnton Oil Fire Training Grounds (Site 2), and the GATX
Facility (Site 3). The major contaminants of potential concern at all three facilities are polycyclic
aromatic hydrocarbons (PAHs).

The Time Oil — Northwest Terminal is an active petroleum product bulk storage and handling
facility and tank farm. Koppers Co. leased tanks from Time Oil for pentachlorophenol (PCP)
product formulation and storage from 1967 to 1982. During 1980, Crosby and Overton leased
tanks for waste oil storage. Spills in 1985, 1986, 1990, and 1994 have occurred at the property
and on-site soils have been impacted. A soil removal action was implemented in 1985. An on-site
slurry bioreactor was constructed in 1988 to treat contaminated soil. The system was not able to
reach the target treatment level of 0.5 ppm PCP, and treatment operations were terminated in
1989 with the soil stockpile remaining on-site (ODEQ, 1997r).
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The Linnton Oil Fire Training Grounds operated as a fire fighting training area from 1951 to
1988, Concentrations of petroleum constituents have been detected in on-site soils and
groundwater. Arsenic, chlorinated solvents, and PAHs were also detected (ODEQ, 1997b).

The GATX facility is an active bulk oil storage facility that has been operational since 1903.
Benzene, toluene, ethylbenzene, and total xylenes (BTEX) were detected in an adjacent
monitoring well located on the Linnton Planing Mill property and are suspected to have migrated
from the GATX site (ODEQ, 1997c).

To date, no sediment samples have been collected during any of the investigations associated with
these three facilities.

3.2 River Mile 4 to 5

Terminal 4 (Site 4), operated by the Port of Portland, is a potential source of contamination
between RM 4 and RM 5. Terminal 4 operates as a ship loading and unloading facility. Coal tar
pitch has reportedly spilled from shore-based cranes into the river on several occasions (1986-
1987). A sediment removal action excavated 35,000 yd3 of contaminated sediment from Slip 3 in
December 1994 and January 1995. Various other fuel and oil releases—including a potential
diesel fuel release from an underground transfer pipeline—have been identified on-site. Free
petroleum and petroleum-contaminated groundwater were discharged to the Willamette River
along the eastern edge of Slip 3. An interim groundwater remediation system does not appear to
adequately preclude additional releases from the site to the river (ODEQ, 1997d). Review of
available sediment chemical data indicated that pencil pitch, low molecular weight PAHs
(LPAHs), high molecular weight PAHs (HPAHs), 4,4'-DDE, 4,4'-DDD, arsenic, cadmium,
copper, lead, mercury, nickel, and zinc were detected in sediment (ODEQ, 1997d).

Data collected as part of an investigation evaluating stormwater discharges in the Willamette
River indicated numerous metals, volatile organic compounds (VOCs), and base-neutral acid
extractables (BNAs) were present in sediment samples collected at and in the vicinity of a 36-inch
municipal outfall located in Slip 1 (Hancock and Johnson, 1995).

3.3 River Mile 5 to 6

Three potential sources of contamination are present between RM 5 and RM 6: the ARCO Bulk
Terminal (Site 5), the Mobil Oil Bulk Plant (Site 6), and Time Oil — Linnton Terminal (Site 7).
Major contaminants of potential concern at both facilities are PAHs. All properties are active
bulk petroleum facilities.

The ARCO Bulk Terminal has been active since 1963. Past investigations at the terminal have
revealed groundwater contamination beneath the site, with free product present in six monitoring
wells. According to ODEQ files, the magnitude of free product at the site may be extensive
(ODEQ, 1997e). No sediment data were available for review.
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The Mobil Oil Bulk Plant has been active since 1928. In 1985, a petroleum spill of 46,000 gallons
occurred; 11,000 gallons was not recovered. Past investigations have revealed extensive gas and
oil contamination in soil and groundwater. A remedial investigation and feasibility study (RI/FS)
is currently being conducted at the site. Data available for review indicated that six sediment
samples were collected at unknown locations from a beach area of the Willamette River adjacent
to the Mobil Oil Bulk Plant. Sediment from all stations was analyzed for total petroleum
hydrocarbons. BTEX and fuel hydrocarbons (diesel) were also analyzed at one of the six stations.
Petroleum hydrocarbons were detected at all stations, while BTEX and diesel were .detected in
one sample collected adjacent to the site (ODEQ, 1997f).

The Time Oil Linnton Terminal is an active bulk petroleum facility. Spills have occurred at the
property in the past and groundwater and soil have been monitored. A soil removal action was
implemented in 1988. The Time Oil Linnton Terminal is considered a low priority site to the
State of Oregon (ODEQ, 1997a). No sediment data were available for review.

3.4 River Mile 6 to 7

Two potential sources of contamination are present between RM 6 and RM 7: the U.S. Army
Corps of Engineers (CQE) — Portland Moorings site (Site 8) and the GASCO site (Site 9).

The Portland Moorings site, active from 1904 to present, serves as a maintenance port for COE
vessels. Yard activities (i.e., sandblasting, scaling, repair, painting, refueling) have reportedly
contaminated nearshore sediments. Sediment samples were collected at nearshore locations
within the Willamette River adjacent to the U.S. Moorings site. Sediment was analyzed for
metals, PAHs, polychlorinated biphenyls (PCBs)/pesticides, dioxins/furans, phthalates, phenols,
and tributyltin (TBT). Concentration of numerous metals (including arsenic, copper, chromium,
lead, tin, and zinc), LPAHs, HPAHs, dioxins/furans, numerous pesticides, and Aroclor 1260 were
detected in several of the sediment samples (ODEQ, 1997g; Siipola, 1995; Squier Associates,
1992).

The GASCO site, a former oil gasification plant, now operates in the capacity of a liquid natural
gas plant. All gasification wastes were historically (1913-1925) discharged into the Willamette
River. Wastes were reportedly later disposed of in large on-site settling ponds. Significant
contamination is likely to be present in subsurface soils and groundwater (Hahn and Associates,
1996).

Documents provided for review indicated that 14 stations were sampled for sediment during
remedial investigation activities at the Gasco site in January 1996. Three sampling stations were
located in two on-site settling ponds, six stations were situated in the Willamette River adjacent to
the site, and the remaining five stations were located upriver of the GASCO facility. Sediment
samples were analyzed for BTEX constituents, PAHs, diesel/oil, gasoline, total lead, and total
organic carbon (TOC). Surface (0.5 ft below ground surface [bgs]) and subsurface (2 to 9.5 ft
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bgs) sediment was collected from all Willamette River stations. Gasoline, diesel fuel, and
numerous LPAHs and HPAHs were detected in the sediment samples. In general, PAHs were
measured at higher concentrations in surface sediment than in subsurface sediment collected
adjacent to the site, while this trend was reversed at stations located upgradient of the site (Hahn
and Associates, 1996).

Data from a second river-wide study (ODEQ, 1994) indicated that arsenic, chromium, copper,
cadmium, lead, nickel, zinc, mercury, DDE, ODD, DOT, PCB-1248, Aroclor 1260, and
numerous LPAHs and HPAHs were present in sediment collected at the Saint Johns Bridge at
RM6.

Additional river-wide studies (ODEQ, 1994; Tetra Tech, 1992) indicated that arsenic, chromium,
copper, cadmium, lead, zinc, mercury, DDE, DDD, DDT, Aroclor 1260, and numerous LPAHs
and HPAHs were present in sediment collected at the Spokane, Portland and Seattle (SP&S)
Railroad Bridge at RM 7.

3.5 River Mile 7 to 8

Six potential sources of contamination are present between RM 7 and RM 8: McCormick and
Baxter Creosoting (Site 10), Rhone-Poulenc, Inc. (Site 11), Gould, Inc. (Site 12), Elf Atochem
North America (Site 13), Riedel Environmental Services (Site 14), and the Willbridge Bulk Fuel
Area (Site 15).

The McCormick and Baxter Creosoting Company, active from 1944 to 1991, operated a wood-
treating facility. Site contamination is primarily attributed to releases from these wood-treating
activities and on-site disposal of wastes. Substantial contamination of nearshore sediment has
been documented. Capping of approximately 15 acres of nearshore contaminated sediment has
been recently proposed in addition to a long-term monitoring program (EPA, 1996).

During remedial investigation activities, 55 surface sediment samples and 38 subsurface (ranging
from 1.5 to 72 feet bgs) sediment samples were collected and analyzed for site-related
contaminants. In addition, selected samples were analyzed for a broad range of other organic and
inorganic contaminants, including pesticides, PCBs, VOCs, and dioxins/furans (EPA, 1996).

Review of available sediment chemical data indicated that chromium, copper, arsenic, zinc,
pentachlorophenol, dioxins/rurans, and numerous LPAHs and HPAHs were present in surface and
subsurface sediment. Subsurface sample data indicated that contamination may extend as deep as
35 feet in nearshore areas (EPA, 1996).

Other notable features of the site include four outfalls (001 through 004). Historically, Outfall
001 was used to discharge non-contact cooling water to the river; the other three outfalls
discharged stormwater runoff. Two of these outfalls (001 and 002) had NPDES permits.
Following the closure of the facility, earthen berms were placed around the stormwater collection
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sumps to minimize off-site discharges from these outfalls. Currently, stormwater at the site
infiltrates into the subsurface upland soils, and groundwater treated in the on-site treatment
system is discharged to the river via Outfall 002 (EPA, 1996).

The Rhone-Poulenc site (Site 11) operated as a production facility for agricultural chemicals from
the mid-1940s to 1990. Site activities included discharging untreated wastes on-site and treated
process wastewater to Doane Lake, which subsequently discharged to the Willamette River. Site-
related contaminants have been detected in surface water discharging to the Willamette River via
an outfall. Groundwater on- and off-site is contaminated with site-related contaminants. A
groundwater treatment system was installed in 1993.

Sediment was collected from three stations located adjacent to the Rhone-Poulenc site in the
nearshore area of the Willamette River. Three organochlorine pesticides (4,4'-DDE, 4,4'-DDD,
and 4,4'-DDT) were detected in the collected samples. 4,4'-DDE and 4,4'-DDT were detected at
two of the three stations, while 4,4'-DDD was detected at all three stations. Disulfoton (an
organophosphorus pesticide) was detected in one sediment sample. Dioxins and furans were
detected in each of the three samples collected from the river. Semivolatile organic compounds
(SVOCs), phenols, and chlorinated herbicides were not detected in any of the sediment samples
(Woodward Clyde, 1995).

Active from 1949 to 1981, the Gould, Inc., site (Site 12) operated a battery processing facility.
Operations at the site included on-site battery disposal and disposal of residuals into neighboring
Doane Lake. Some battery casing were reportedly buried on the adjacent Rhone-Poulenc
property. Two-thousand tons of lead-bearing material are currently piled on-site, while 80,000
tons of the same material is buried. Over the course of operations at the site, approximately 6.5
million gallons of sulfuric acid was discharged into Doane Lake. Air, water, groundwater, and
soil are reportedly contaminated and remedial activities are ongoing under EPA supervision
(ODEQ, 1997L).

Lead, arsenic, chromium, and zinc were detected in sediments collected from the Willamette River
near the Gould, Inc., property during August 1986 and February 1987. Cadmium and hexavalent
chromium concentrations were near or below detection limits (Dames and Moore, 1987).

Elf Atochem North America (Site 13), active from 1941 to the present, is a chlorine production
facility, that also produces sulfuric acid, hydrogen, sodium chlorate, and sodium hydroxide. Six
chemical spills were reported at the facility in 1986. Some soil removal actions have occurred.
Notable features of the site include four NPDES-permitted outfalls that discharge to the
Willamette River. Concentrations of DDT have been reportedly measured in on-site soil. To
date, no sediment samples have been collected during any of the investigations associated with the
Elf Atochem site (ODEQ, 1997k).

This document %vas prepared by Roy F. Weston, Inc. expressly for the EPA. It shall not be disclosed in whole or in part without the express, written
permission of the EPA.

97-482w.doc 6 04 June 1997
DCN 4000-19-36-AAAA

008



Executive Summary of Historical Sediment Data—Site Investigation—Portland Harbor Area of the
ll'illamette River____________________________________________

Riedel Environmental Services (Site 14) operated a hazardous waste storage area from 1980 to
1984. Riedel operated in marine construction and dredging, and specialized in marine spill
cleanups. Past studies have shown that soil and groundwater are contaminated extensively with a
wide variety of compounds. Numerous underground storage tanks (USTs) have also leaked on-
site.

Sediment samples were collected from seven stations situated in the nearshore waters adjacent to
the Riedel site. PCBs were not detected in these samples with a detection limit of 200 mg/kg.
TBT was detected in six of the seven sediment samples. Arsenic, chromium, lead, and nickel
were also detected in collected samples (ODEQ, 1997n).

The Willbridge Bulk Fuel Area (Site 15) is currently utilized by Shell, Chevron, and Unocal.
Remedial investigations have been conducted since the 1970s. Free product and dissolved-phase
contamination from petroleum product are present beneath all three facilities. Groundwater is
contaminated with metals and DDT. To date, no sediment samples have bee?: collected during
any of the investigations associated with the Willbridge Bulk Fuel Area site (ODEQ, 1997o).

3.6 River Mile 8 to 9

Two potential sources of contamination are present between RM 8 and RM 9: the Port of
Portland — Ship Repair Yard (Site 16) and Gunderson, Inc. (Site 17).

The Port of Portland-Ship Repair Yard is an active ship repair facility with multiple dry docks.
The facility has been cited for inadequate cleaning of dry docks prior to submersion, and extensive
discharge of sandblast grit into the Willamette River has occurred (ODEQ, 1997p). Sediment
beneath three of the dry docks is contaminated with metals, TBT, and PCBs. Sediment was
collected from 26 nearshore stations situated in waters associated with Berth 311, Dry Dock No.
I, Dry Dock No. 2, Dry Dock No. 3, and Dry Dock No. 4. Samples were analyzed for selected
metals, pesticides, PCBs, SVOCs, VOCs, and TBT (Donaldson and Futornick, 1997).

PCBs (Aroclors 1254 and 1260) were detected in samples collected near Dry Dock No. 3 and
Berth 311. Pesticides were not detected in any of the sediment samples. TBT was detected in all
sediment samples. Arsenic, chromium, cadmium, copper, lead, mercury, nickel, silver, and zinc
were also detected (Donaldson and Futornick, 1997).

Gunderson, Inc.(Site 17), a rail car manufacturing facility, has been operating since 1985. Similar
operations and salvage work have occurred on the property since the 1940s. Leaks and spills
from degreasing operations, leaking USTs, sandblasting, painting, and salvage yard operations are
suspected to have resulted in contamination of soil and groundwater. Some tank
decommissioning has occurred and several vapor extraction wells were installed on-site in 1996.
To date, no sediment samples have been collected during any of the investigations specifically
associated with the Gunderson site (ODEQ, 1997m).
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Sediment data collected from an investigation extending from RM 8.0 to RM 10.2 indicated that
various metals, numerous HPAHs and LPAHs, 4,4'-DDD, 4,4'-DDE, delta-BHC, and
endosulfan II were present in sediment collected from three stations positioned offshore of the
Gunderson property (Britton, 1992).

Data collected as part of an investigation evaluating stormwater discharges in the Willamette
River indicated that numerous metals, VOCs, and BNAs were present in sediment samples
collected at and in the vicinity of a 60-inch municipal outfall located in the Swan Island Channel
(Hancock and Johnson, 1995).

In addition, data from a river-wide study (Tetra Tech, 1992) indicated that arsenic, chromium,
copper, cadmium, lead, zinc, silver, mercury, Aroclor 1254, Aroclor 1260, and numerous LPAHs
and HPAHs were present in sediment samples collected from the Swan Island Channel.
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Figure 1 •- Distribution ol Metals Detected
in Sediment Samples
Collected trom the Study Area



Figure 2 - Distribution of PAHs DWetted
in Sediment Samples
Collected trom the Study Area



Figure 3 - Distribution of PCBs Detected
'**: -AS in Sediment Samples

Collected from the Study Area



Figure 4 - Distribution of Pesticides
Detected in Sediment Samples
Collected from the Study Area
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APPENDIX A

SEDIMENT CHEMISTRY DATA
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A-7 Site 11 - Gould, Inc.

A-8 Site 13 - Riedel Environmental Services

A-9 Site 15 - Port of Portland — Ship Repair Yard

River Wide Studies — Chemistry Data

A-10 Willamette River Toxics Study 1988-1991, DEQ Water Quality Division (Gene Foster &
Barbara Stifel), 7/94.
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Investigations Report 89-4005. Prepared in cooperation with the U.S. Army Corps of
Engineers.
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SITE ID: 272 Port of Portland - Terminal 4 SITE SUMMARY REPORT

MANNER AND TIME OF RELEASE!

Coal tar pitch repeatedly spilled from shore-based crane and shovel into river.' Time of
release: 3/28/86. Apparent diesel fuel release from underground Union Pacific Railroad
fuel transfer pipeline. (Time of release unknown). Various other diesel fuel and oil
releases of unclear origin.

CONTAMINATION INFORMATION:

O
ro
to

PATHWAYS:

(1/31/91 MJZ/SAS) This is the location of a ship to rail car transfer facility. Pencil
pitch (_coal tar pj.tch) has been spilled into the water and has contaminated sediments. A
shore-base"d"*cflne"-and" shovel dumps granulated pencil pitch into a mechanical device that
discharges it to rail cars. The pitch has been repeatedly discharged into the river over
the years. Used by smelters to make aluminum, pencil pitch is a suspected carcinogen that
can harm humans through skin contact, inhalation, or ingestion. Pollution control experts
say they know little about its effects on fish. Cleanup proceedings are on hold pending
EPA enforcement action, which may include cleanup. The old facility is not being used and
the Port has built a new facility. Specific pencil pitch spills occurred 10/16/87 and
3/28/86. (3/24/97; SMF:NWR:SAS) 35,000 cubic yards of pencil-pitch contaminated sediments
removed from Slip 3 (December 1994, through January 1995) under federal Consent Decree
(May 7, 1993; USA v. Port of Portland, Case Number CV 93-267 RE). Sediments buried in
Ross Island Lagoon (USACOE Permit 94-549, 8/18/94). Court ordered cleanup criterium:
cleanup to 0.5-percent pencil pitch in Slip 3 sediments. Free petroleum and
petroleum-cbntarSirlâ forgrouriawafer were subsequently found to be discharging to the
Willamette River along the eastern edge of Slip 3 (December 1992 - January 1993).
Subsurface soils and shallow groundwater between the eastern edge of Slip 3 (to the west)
and a Union Pacific Railroad fuel transfer facility (to the east) are extensively
contaminated with #1 diesel fuel, #2 diesel fuel, and oil. Solvent, or solvent-like,
odors have also been noted in subsurface soils (at 4 feet bgs) at the location of former
Quaker State Oil Company ASTs. Port of Portland installed an "interim" groundwater
remediation system along the eastern edge of Slip #3 in February 1993, but system
malfunctions and capacity limitations (1993-1996) have not precluded additional releases
to the river.

Surface waters of Willamette River, sediments in river. Potential "trench worker"
exposure to petroleum-contaminated subsurface soils and groundwater. Port of Portland
maintains a "Municipal" Water Right within the river at Terminal 4, although that Water
Right has not been exercised for Drinking Water purposes.

SUBSTANCE

ACENAPHTHENE

SUBSTANCE CONTAMINATION

MEDIA
CONTAMINATED CONCENTRATION LEVEL

Sediment 8.2 ppm
Date released: unknown

EVIDENCE

Laboratory Data

OBSERV.
DATE



SITE ID: 272 Port of Portland - Terminal 4 SITE SUMMARY REPORT

O
r.) _

BENZO (a) ANTHRACENE.

BENZO(a)PYRENE

BENZO(b)FLUORANTHENE

BENZO(ghi)PERYLENE

CADMIUM

CHROMIUM

CHRYSENE

DDD,p,p'-

V DDE,p,p'-

FLUORANTHENE

FLUORENE

INDENO(1,2,3-cd)PYRENE

Quantity Released: unknown

Sediment 20 ppm
Date released: unknown
Quantity Released:.unknown

Sediment 20 ppm
Date released: unknown
Quantity Released: unknown

Sediment 81 ppm (and
Benzo(k)Fluoranthene

Date released: unknown
Quantity Released: unknown

Sediment 14 ppm
Date released; unknown
Quantity Released: unknown

Sediment 27.1 ppm
Date released: unknown
Quantity Released: unknown
Sediment 51 ppm
Date released; unknown
Quantity Released: unknown

Sediment 30 ppm
Date released: unknown
Quantity Released: unknown.

Sediment 14 ug/Kg
Date released: unknown
Quantity Released: unknown

Sediment 59J ug/Kg
Date released: unknown
Quantity Released: unknown

Sediment 47 ppm
Date released: unknown
Quantity Released: unknown

Sediment 3 ppm
Date released: unknown
Quantity Released: unknown
Sediment 15 ppm
Date released: unknown
Quantity Released: unknown

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data



SITE ID: 272 Port of Portland - Terminal 4 SITE SUMMARY REPORT

LEAD

MERCURY

NAPHTHALENE

PHENANTHRENE

POLYAROMATIC HYDROCARBONS
(PAH)

Oru

ZINC

Sediment 890 ppm
Date released: unknown
Quantity. Released: unknown

Sediment 1.4 ppm
Date released: unknown
Quantity Released: unknown
Sediment 1.S ppm
Date released: unknown
Quantity Released: unknown
Sediment 29 ppm
Date released: unknown
Quantity Released: unknown
Sediment 280 ppb
Other
loading machine
Date released: 3/28/86
Quantity Released: 100 tons
Data Source: Port of Portland files
Sediment 46 ppm
Date released: unknown
Quantity Released: unknown
Sediment 3,690 ppm
Date released: unknown
Quantity Released: unknown

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

Laboratory Data

MEDIA CONTAMINATION COMMENTS:

Coal tar pitch (pencil pitch) may be accumulating in river and sediments.
Subsurface soils and shallow groundwater of fill material between Slip 3 and a
Union Pacific Railroad fuel transfer facility (to the east) are contaminated
with #1 and #2 diesel fuels and oil. Contamination appears to extend into
underlying natural alluvium. Free product and contaminated groundwater have
been discharging to the river at Slip 3.

ENVIRONMENTAL/HEALTH THREATS!

Surface water and food chain. Potential "trench worker" exposure to petroleum
contaminated subsurface soils and groundwater. A "Municipal Drinking Water
Supply" Water Right within the river at Terminal 4, held by Port of Portland
COULD be exercised, although the Port has no long range plans to do so (water



(^SEPIAIEA/T DATA
'January 5, 1995 Sediment Monitoring Results

Pitch

Pencil Pitch
(%wt)

Exceedance
(0.5% wt)Sample ID

T40105-C4
T40105-C7
T40105-P4 1/5/95

1/5/95
1/5/95
1/5/95
1/5/95
1/5/95
1/5/95

T40105-P23
T40105-P13
T40105-P22
T40105-P24

14.0105-PJO

1995 Sediment Monitoring Results
.Pencil Pitch] "'; c

T4107-C6S

rf; ly*-.^.-^
-::•',-.• C C ? C |

T41Q7-C6B ^ilCore
___ _ . . . Core
T40107-P2r~Grab
T40107-P20-Grab
T40107-P19 Grab
T40107-P15 Grab
T40107-P18 Grab
T40107-P16 Grab
T40107-P14 Grab
T40107-P17 Grab

1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95

Pencil-Pitch '
.-(% wt). -

' ;: •' , : ! ". j '.''• ~

1 .0.15--
.0.1 i ....
'ND -

" "ND i '
"0.084

0.13
0.12 -.
0.12
0.056

' ND
0.1

"Excee9a
(0.5 %\\

•c-j f ' i
i

• •- — ;

.., i

S ;-. Si
1
i, _ _.

•£"• ''.'. '

O C R



January 5, 1995 Sediment Monitoring Results
% Solids, Metals

Sample ID

T40105-C4
T40105-C7
T40105-P4
T40105-P23
T40105-P13
T40105-P22
T40105-P24
T40105-P12
T40105-P10
T40105-P11

Type

Core '
Core
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab

Date

1/5/95
1/5/95
1/5/95
1/5/95
1/5/95
1/5/95
1/5/95
1/5/95
1/5/95
1/5/95

Total Solids
(%)

46
64
60
65
58
61
72
66
38
64

Anitrnony

0.48
0.37
iND i

. 0.28
ND
ND

0.19
ND

0.57 i
0.29

METALS (ppm)
Arsenic

6.2
1 5.7

2.4
3'.8
4

4.2
2.5
2.4
7.1
4.4

Cadmium

1.8
; 1.8
; 0.65

1.4
1.5
1.4

0.74
0.58
2.1

0.99

Chromiu

25
19
20
17
14
19
14
15
31
18

Copper

76
43
33
42

' 460
40
27
28
97
45

Lead

280
180
99
220
83
180
79
77

380
160

Mercury

ND
ND
ND
ND
ND
ND

0.13
ND

0.15
ND

Nickel

21
17
22
18

1300
18
17
16
23
17

Silver

2
1.6
1.2
1.5

0.88
1.2
0.8

0.84
2.4
1.3

Zinc

360
270
140
280
240
300
160
140
460
220

o
f-o
-si January?, 1995 Sediment Monitoring Results

. , % Solids, Metals

Sample ID

T4107-C6S
T4107-C6B
T4107-C5B
T40107-P21
T40107-P20
T40107-P19
T40107-P15
T40107-P18
T40107-P16
T40107-P14
T40107-P17

Type

Core
Core
Core
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab

Date

1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95
1/7/95

Total Solids
(%)

55
70
59
60
46
44
45
46
51
68
63

'. • i ' METALS (ppm)
Anitmony
— ——— ! —— TTT

0.28
ND ^
ND
ND "

• ND
ND
ND
ND

0.29
ND
ND

.Arsenic
-:' •

8
4.8 '
7.5

' 5
. 7-
11
6.9
7.9
5.6
4.6
7.2

Cadmium
!

1.5
0.74
1.1

0.56
0.71
1.9
1.3
1

1.5
0.67
0.74

Chromiu

16
18
23
18
26
28
24

^ 20
21
18
18

Copper

54
69
48
31
52
82
57
59
53
26
41

Lead

140
93
170
79
78

230
170
150
160
90
110

Mercury

ND
'ND. .
0.1
ND

0.15
ND

0.13
0.14
ND
ND
ND

Nickel

12
21
18
16
22
24
20
15
17
15
17

Silver

0.42
0.22
0.38
0.24
0.41
0.93
0.47
0.47
0.4

0.27
0.26

Zinc

290
210
300
160
200
380
270
230
260
160
170



Sample ID

T41227-P1
T41227-P2
T41227-P3
T41227-P4
F41227-P5
T41227-P6
F41227-P7
T41227-P8
F41227-P9
F41227-C1S
F41227-C1B
F41227-C2S
T41227-C2B
"41227-C3S
"41227-C3B

Type

Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Grab
Core
Core
Core
Core
Core
Core

Latitude

45 36 56
45 45 36
45 45 36
45 35 30
45 35 52
4536 19
45 37 27
4538 26
45 37 42
45 39 30

45 3606

45 3656

Longitude

122 46 14
122 46 14
12246 18
1224602
12246 17
1224632
1224628
122 4631
122 4740
122 45 30

122 4620

122 46 14

Pencil Pitch
(% wt)
0.34
0.2

0.34
0.58
0.4 .

cTsi
0.5

0.31
0.25
0.34
0.096
0,9

0.24
ND
ND

Total
Solids (%)

52
58
44
39
50
48
42
44
39
43
72
54
63
47
71

Antimony
1.9
2.1

0.79
1.7
1.3

0.35
0.91
1.1
ND
1.2
2.8
ND

0.31
2.3
ND

Arsenic
22
16
15
17
14
10
12
17
15
16
70
9.1
4.5
80
1.5

Metals (ppm)
Cadmium

11
4.1
3.4
4.7
5.1
3.6
2.6
4.7
1.7
3.9
5.5
4.3
2.4
6.4

0.47

Chromium
22
19
23
33
24
27
31
27
20
19
14
25
21.
26
20

Copper
92
72
120
150
94
69
100
100
96
120
250
92
47
290
22

Lead
790
540
400
640
510
340
400
510
400
460
440
660
380
490
30

Mercury
0,14
ND

0.12
0.15
0.1

0.11
ND

0.15
0.16
0.25
0.094
0.23
0.17
0.16
0.15

Nickel
20
19
17
25
22
22
28
24
26
17
13
24
22
27
18

Silver 1
2.3
1.1
1.4
2.5
1.7
1

1.4
1.8
1.6
1.4
1.9
1.5
1

2.5
0.17

Zinc
960
680
460
650
620
500
490
600
600
480
550
750
390
900
65

o
to
to
c



i NORTH
! CREEK
i ANALYTICAL

18939 120th Avenue N.E.. Suite 101 • Bothell. WA 98011 -9508 (206)481-9200 • FAX 485-2992
East 11115 Montgomery. Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290

940S S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (5031643-9200 ' FAX 644-2202

PAH'S by EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4

NCA Project #:
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

94-4007
sedime
12/27/1994
12/27/1909
12/29/94
01/02/94

Client ID

T41227P1 •'

Lab ID Analyte

94^4007-4 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Be'nzo(b)fluoranthene
Benzo(g,h,i)peryiene
Benzo(k)f 1 uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result

ND
110
6600
34000
30000
38000
17000
12000
28000
4400
34000
2600
18000
1100
22000
38000
3400000

MRL

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
240000

MRL Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report

-023 Page 8 of 18



NORTH
! CREEK
! ANALYTICAL

I

18939 120th Avenue N.E., Suite 101 • Bothell. WA 98011 -9508 (206) 181 -9200 • FAX 485-29S2

East 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290
9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S by EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4 NCA Project #:

Matrix:
Received:
Sampled:
Prepared:
Analyzed:

94-4007
sedime
12/27/1994
12/27/1994
12/29/94
01/02/94

Client ID

T41227P2 •'

Lab ID Anaiyte

94-4007-5 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Be nzo(b)f 1 uora nthe ne
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fiuoranthene
Fiuorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result

3300
ND
3000
18000
18000
23000
11000
ND
18000
2800
22000
1500
11000
570
12000
22000
2000000

MRL

21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
210000

F
f
F
F
F
r

MRL
ND

Method Reporting Level
None Detected at or above the method reporting level
See Comment Section at end of report

I
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i NORTH
! CREEK
i ANALYTICAL

18939 £ Su,te 101 • BotheU. WA 9801 1-9508 (206) 481-9200 • FAX 485-2992

.
9405 S.W. Nimsus Avenue • Beavenon. OR 97008-7132 (503) 643-9200

PAH'S by EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4

NCA Project #:
Matrix:
Received:
Sampled:

. Prepared:
Analyzed:

94-4007
sedime
12/27/1994
12/27/1994
12/29/94
01/02/94

Client ID

T41227P3

Lab ID

94-4007-6 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

• Benzo(a)pyrene
. Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)f!uoranthene
Chrysene
Dibehzo(a,h)anthracene
Fluoranthene
Fluorene
indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Jgesujt

5300
ND
4700
29000
32000
45000
20000
ND
32000
6000
42000
2600
20000
890
23000
37000
3400000

MRL

41
41
41
41
41
41
41
41
41
41
41
41
41
41
41
41
410000

MRL Method Reporting Level ,
ND None Detected at or above the method reporting level

See Comment Section at end of report

Page 10 of 18



NORTH
I CREEK
i ANALYTICAL

18939 12Q!h Avenue N.E., Suite 101 • Bothell. WA 98051-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery, Suite 8 • Spokane, WA 99206-1776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S by EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client: Port of Portland
Project: T-4

Client ID Lab ID

T41227P4 •' 94-4007-7

Analyte

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzofkjfiuoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

NCA Project
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

#: 94-4007
sedime
12/27/1994
1 2/27/1 994
1 2/29/94
01/02/94

Result

ND
49
ND
51000
65000
93000
26000
26000
49000
7900
81000
3700
28000
1700
32000
65000
5800000

MRL

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
1 70000

P
p
p
r
p
p
p
p
p
p
p

MRL Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report

Page 11 of 18



NORTH
i CREEK
I ANALYTICAL

18939 120th Avenue N E Suite 101 • Both* WA 98011-9508 (206) 481-9200 • FAX 485-2992
18939 120th Avenue N.t.. 99206-4776 (509) 924-9200 • FAX 924-9290

East 11115 Montgomery, Suite B • SpoKane. WA ss<:uo * ° v i
c^ « w L~ Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S by EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4

NCA Project
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

94-4007
sedime
12/27/1994
12/27/1994
12/29/94
01/02/94

Client ID

T41227P5

Lab ID Analyte

94^007-8 Acenaphthene
Acenapf^hylene
Anthracene
Benzo(a)anthracene
•8enzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result

ND
42
ND
36000
45000
60000
21000
21000
34000
3000
55000
3200
23000
1700
24000
43000
4000000

MRL

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
170000

MRL Method Reporting Level ,
ND None Detected at or above the method reporting level

See Comment Section at end of report

• Til_.,, ,.,. «J *_> <J. - -
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NORTH
CREEK
[ANALYTICAL

18939 120th avenue N.E.. Suite 101 • Bothell, WA 98011 -9508 (206) 481-9200 • FAX 485-2992
East 11)15 Montgomery, Suite 8 • Spokane, WA 99206-J776 (509) 924-9200 • FAX 924-9290

94QS S.W. Nimbus Avenue • Beavenon. OR 97008-7132 (503) 643-9200 • FAX 544-2202

PAH'S by EPA 8270 - Modified CC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4 NCA Project

Matrix:
Received:
Sampled:
Prepared:
Analyzed:

94-4007
sedime
12/27/1994
12/27/1994
12/29/94
01/02/94

1

I

I

Client ID

T41227P6--1
Result MRL

94-4007-9 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

. 8enzo(b)f!uoranthene
Benzo(g,h,'")peryiene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fiuorene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

5400
ND
4600
29000
31000
38000
16000
18000
27000
4000
38000
2100
17000
1100
20000
35000
3100000

41
, 41

41
41
41
41
41
41
41
41
41
41
41
41
41
41
410000

MRL
ND Method Reporting Level

None Detected at or above the method reporting level
iee Comment Section at end of report

034-
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NORTH
! CREEK
! ANALYTICAL

18939 120th Avenue N.E.. Suite 101 • Both* WA 98011-9508 ffOS) 481-9200 • FAX 485-2992
East 11115 Montgomery. S*e B • SpoRane. WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S W Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S by ERA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4

NCA Project #:
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

94-4007
sedime
12/27/1994
12/27/1994
12/29/94
01/02/94

Client ID Lab ID Analyte Result MRL

T41227P7 94-4007-10 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)f!uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluofene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

ND
71
ND
48000
64000
76000
24000
ND
43000
4000
76000
3800
26000
1800
28000
55000'
5000000

17
17
17
17 '
17
17
17
17
17
17
17
17
17
17
17
17
170000

MRL Method Reporting Level
ND None Detected at or above the method reporting level

See Comment Section at end of report

035 Page 14 of 18



NORTH
! CREEK
! ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bothell., WA 98011-9508 (206) 481-9200 • FAX 485-299?
East 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S by ERA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client: Port of Portland
Project: T-4

Client ID Lab ID

T41227P8" ' 94-4007-11

Analyte

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Be nzo(b)fi uoranthene
Benzo(g,h,i)perylene
Benzo(k)f 1 uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fi uoranthene
Fluorene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

NCA Project
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

#: 94-4007
sedime
12/27/1994
1 2/27/1 994
12/29/94
01/02/94 '

Result

ND
73
5000
31000
29000
46000
14000
11000
31000
2900
31000
2100
15000
940
18000
35000
3100000

MRL

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
1 70000

I
I
I

I

I

I

I

E

I

I

f

MRL Method Reporting Level
ND None Detected at or above the method reporting level

See Comment Section at end of report
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j NORTH
CREEK
ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bethel!, WA 98011-9508 {205} 481-9200 • FAX 485-2992
East 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S by EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client: Port of Portland
Project: "M

Client ID Lab ID

T41227P9 94-4007-12

Method Blank .

Analyte

Acenaphthene
Acenaphthyiene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Acenaphthene
Acenaphthyiene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)f 1 uoranthene
Benzo(g,h,i)perylene
Benzo(kjfi uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

NCA Project #: 94-4007
Matrix: sedime
Received: 12/27/1994
Sampled: 12/27/1994
Prepared: 12/29/94
Analyzed: 01/02/94

Result

3800
60-
3500
21000
25000
35000
12000
10000
22000
3200
25000
1600
12000
680
14000
28000
2500000

ND
NO
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MRL

17 .
17
17
17
17
17
17
17
17
17

•17
17
17
17
17
•17
1 70000

6,7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
67000

MRL Method Reporting Level
ND None Detected at or above the method reporting level
m See Comment Section at end of report,
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! NORTH
! CREEK
! ANALYTICAL

18939 120th Avenue N.E., Surte 101 • Bolhell. WA 98011-9508 (206) 481-9200 * FAX 485-2992
Easi 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Ntmous Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 64J-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb) '

Client:
Project:

Port of Portland
T-4

NCA Project #:
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

P501045
soil
01/05/1995
01/05/1995
01/06/95
01/11/95

Client ID

T40105 C4 •'

Lab ID Arraiyte

P501 045-1 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fiuoranthene
Benzo(g,h,i)perylene
Benzo(k)fiuoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
1 ndeno{ 1 ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result

2800
ND
2300
19000
18000
21000
8500
5300
17000
2100
26000
1200
9600
490
10000
23000
2300000

MRL

84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
84
840000

MRL
ND

J,Method Report ng Level
None Deteaed at or above the method reporting level
See Comment Section at end of report

Page 2 of 13



[NORTH
CREEK
[ANALYTICAL

18939 120th Avenue N.E.. Suite 101 • Bothell. WA 98011-9508 !206! 481-9200 • FAX 485-2992
East 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290

lient:
•oject:

ient ID

0105 C7

PAH'S per EPA 8270 - Modified GC/MS
Results In ug/kg (ppb)

Port of Portland
T-4

Lab ID Anafyte

P50 1045-2 Acenaphthene .
Acenaphthylene
Anthracene
Ben2o(a)anthracene
Benzo(a)pyrene
Benzo(b)flupranthene
Benzo(g,h,0perylene
Benzo(k)fiuoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fiuorene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

in SIM Mode

NCA Project*: P501045
Matrix: soil
Received: 01/05/1995
Sampled: 01/05/1995
Prepared: . 01/06/95
Analyzed: 01/11/95

Result

4700
530
6400
20000
19000
20000
1 2000
7200
20000
2200
33000
2000
11000
500
22000
38000
3800000

MRL

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
340000

MRL
NO

Method Reporting Level
None Detected at or above the method reporting level
See Comment Section at end of report

Page 3 of 13
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! NORTH
! CREEK
I ANALYTICAL

18939 120th Avenue N.E.. Suite 101 • Bothell, WA 98011-9508 (206)481-9200 • FA): 485-2992
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimous Avenue • Beaverton, OR 97008-7132 (503! 643-9200 • FAX 644-2202

PAH'S per ERA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

V.HCIH. run or ri
Project: T-4

Client ID

T40105 P4

sniano NCA Project #: P501045
Matrix: soil

Lab ID . Analyte

P501045-3 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Be'nzo(b)fluoranthene
BeRzo{g,h,i)perylene
Benzo(k)fl uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3<d)pyrene

• Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Received:
Sampled:
Prepared:
Analyzed:

01/05/1995
01/05/1995
01/06/95
01/1 1/95

Result

160
ND
130
900
970
1200
530
400
900
140
1400
76
610
24
600
1100
110000

MRL

6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
67000

MRL
ND Method Reporting Level

None Detected at or above the method reporting level
See Comment Section at end of report

Page 4 of 13
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! NORTH
CREEK
[ANALYTICAL

18939 120tn Avenue N.E.. Suite 101 • Bolhell. WA 98011-9508 [206) 481-9200 • FAX 485-2992
East 11115 Montgomery. Suite 8 • Sookane, WA 99206-4776 !509) 924-9200 • FAX 924-9290

9405 S,W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 * FAX 644-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client: Port of Portland
Project: T-4

Client ID Lab ID

T40105 P23 P50 1045-4

Analyte

Acenaphthene
Acenaphthylene
Anthracene
BenzofeJanthracene
Benzo(a)pyrene
8enzo(b)fiuoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fiuoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

NCA Project*: P501045
Matrix: soil
Received: 01/05/1995
Sampled: 01/05/1995
Prepared: 01/06/95
Analyzed: 01/1 1/95

Result

5500
150
3100
18000
20000
24000 ;
11000
7600
19000
2800
26000
2000
11000
570
18000
26000
2600000

MRL

6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
67000

MRL Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report

(141
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[NORTH
! CREEK
[ANALYTICAL

18939 120th Avenue N.E.. Suite 101 • Bothell, WA 98011-9508 (2061481-9200 • FAX 485-2992
East 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 * FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S per ERA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4

NCA Project #:
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

P501045
soil
01/05/1995
01/05/1995
01/06/95
01/11/95

Client ID

T40105 P13 •'

Lab ID Analyte

P50 1045-5 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoramhene
Benzo{g,h,i)peryiene
Benzo(k)fiuoranthene
Chrysene
Dibenzo(a,h)anthracene
Fiuoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result •

1100
140
900
4400
5300
6300
2200
1600
4700
500
8200
420
2400
220

,3500
8500
870000

MRL

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
340000

MRL Method Reporting Level
ND None Deteaed at or above the method reporting level

See Comment Section at end of report

Page 6 of 13
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! NORTH
! CREEK
! ANALYTICAL

18939 120th Avem:e N.E.. Suite 101 • Bothell. WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Mon'gomery. Suit* 8 • Spoteane. WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132

Client:
Project-

Client ID

T401Q5 P22

PAH'S per EPA 8270 - Modified GC/MS
Results In ug/kg (ppb)

Port of Portland
T-4

Lab ID Analyte

*' P501 045-6 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)f 1 uoranthene
Benzo(g,h,i)perylene
Benzo{k)f 1 uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fl uoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

in SIM Mode

NCA Project*: P5Q1045
Matrix: soil
Received: -01/05/1995
Sampled: 01/05/1995
Prepared: 01/06/95
Analyzed: 01/16/95

Result

16000
ND
11000
73000
85000
1 20000 •
22000
18000
84000
7600
110000
6200
20000
5300
42000
96000
9800000

MRL

170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
170
1680000

MRL
ND

Method Report ng Level
None Detected at or above the method reporting level
See Comment Section at end of report

Page 7 of 13

I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
iNORTH
CREEK

! ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Bothell. WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery, Suite 8 • Spjkane. WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. MmtXiS Avenue • Beaverton, OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S per ERA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb) '

I
Client:
Project:

Port of Portland
T-4

NCA Project #:
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

P501045
soil
01/05/1995
01/05/1995
01/06/95
01/11/95

Client ID

T40105 P24,-1

Lab ID Anaiyte

P501 045-7 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fl uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result

• 1100
280
1200
4900
5600
6100
1900
1300
4900
410
8900
510
2100
160
5300
10000
1000000

MRL

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
340000

MRL Method Reporting Level
ND None Deteaed at or above the method reporting level

See Comment Section at end of report

PageS of 13



I NORTH
! CREEK
[ANALYTICAL

18939 1ZOth Avenue N.E.. Suite 101 • Bothelt. WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery. Suite 8 • Spokane, WA 99206-4 77'j (509) 924-9200 • FAX 524-9290

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX $44-2202

Client:
Project:

Client ID

T40105 P12

PAH'S per EPA 8270 - Modified GC/MS
Results In ug/kg (ppb)

Port of Portland
T-4

Lab ID Analyte

"' P501 045-8 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluor3nthene
Benzo(g,h,i)perylene
BenzoflOfluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

in SIM Mode

NCA Project #: P501045
Matrix: soil
Received: 01/05/1995
Sampled: 01/05/1995
Prepared: 01/06/95
Analyzed: 01/15/95

Result

850
ND
650

. 5400
4900
6800
3700
2300
5800
1200
7700

. 540
3400
170
4000
7700
780000

MRL

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
340000

MRL Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report

045:
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! NORTH
I CREEK
! ANALYTICAL

18939 120m Avenue N.E., Suite 101 • Botheil. WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery, Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290'

9405 S.W. Nimbus Avenue • Beavenon. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb) .

Client:
Project:

Port of Portland
T-4

NCA Project f:
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

P501045
soil
01/05/1995
01/05/1995
01/06/95
01/15/95

Client ID

T40105 P10 •'

Lab ID Analyte

P501 045-9 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)pery!ene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result

2600
ND
2200
17000
14000
26000 •.
9000
6700
16000
3100
26000
1100
8200 -
440
10000
22000
2200000

MRL

67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
67
670000

MRL Method Reporting Level
ND None Detected at or above the method reporting level

See Comment Section at end of report
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[NORTH
I CREEK
! ANALYTICAL

18939 I20th Avenue N.E.. Suite 101 • Bothell. WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client: Port of Portland
Project: T-4

Client ID Lab ID

T40J05 P11 •' P501045-10

Method Blank

Analyte

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)f 1 uoranthene
Benzo{g,h,i)perylene
Benzo(k)fl uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fl uoranthene
Fluorene
IndenoO ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fl uoranthene
Benzo(g,h,i)perylene
Benzo(k){luoranthene
Chrysene
Dibenzo(a,h)anthracene
Fl uoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

NCA Project*: P501045
Matrix: soil
Received: 01/05/1995
Sampled: 01/05/1995
Prepared: 01/06/95
Analyzed: 01/16/95

Result

1800
ND
1500
11000
11000 '
14000
5400
5200
12000
970
14000
800
5200
340
7000
14000
1500000

ND
ND
ND
ND
ND
ND
ND
ND.
ND
ND
ND
ND
ND
ND
ND
ND
ND

MRL

17
17
17
17 •
17
17
17
17
17
17
17
17
17
17
17
17
170000

6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
67000

MRL Method Reporting Level
ND None Deteaed at or above the method reporting level
* See Comment Section at end of report
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[NORTH
CREEK

I ANALYTICAL
18939 120th Avenue N.E.. Suite 101 • Bothdl. WA 980' 1 -9508 (206) 481 -9200 • FAX 485-2992
East 11115 Montgomery. Suite B • Spokane. WA 99?06-4776 (509) 924-9200 • FAX 924-9290

94Q5 S.w. Nimbus Avenue« Beavenon. OR 97008-7132 (503) M3-9200 • FAX 644-2202

PAH'S per ERA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppfa).

Client:
Project:

Port of Portland
T-4 NCA Project #:

Matrix:
Received:
Sampled:
Prepared:
Analyzed:

P501062
soil
01/07/1995
01/07/1995
01/09/95
01/16/95

Client ID

T4107C6S
Result

P501062-1 Acenaphthene
Acenaphthylene
Anthracene
Be nzo(a)anthrace ne
8enzo(a)pyrene
Benro(b)fluoranthene
8enzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fiuorene
I ndeno{ 1,2,3-cd3pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

1400
110
1600
9800
11000
13000 '
7000 .
4500
10000
2100
16000
620
6400
260
6400
14000
1500000

MRL

51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
510000

MRL
ND

Method Reporting Leve!
None Detected at or above the method reporting level
iee Comment Section at end of report
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! NORTH
! CREEK
! ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bothell. WA 98011r9S08 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery. Suite B • Spokane, WA 99206-4776 (509)924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton. OF197008-7132 (503) 643-9200 • FAX 644-2202

Client:
Project:

Client ID

T4107 C6B

PAH'S per ERA 8270 - Modified GC/MS
Results In ug/kg (ppb)

Port of Portland
T-4

Lab ID Analyte

*' P501062-2 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
BenzoCbHluoranthene
Benzo(g,h,i)perylene
Benzo(k)f 1 uora nthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

in SIM Mode

NCA Project f: P501062
Matrix: soil
Received: 01/07/1995
Sampled: 01/07/1995
Prepared: 01/09/95
Analyzed: 01/16/95

Result

1000
71
1000
7500
8200
10000 •
3800
4100
6600
1500
12000
480
3900
210
4500
10000
1000000

MRL

17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
17
170000

MRL Method Reporting Level
NO None Detected at or above the method reporting level

See Comment Section at end of report

049
Page 3 of 15

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

1



I NORTH
! CREEK
[ANALYTICAL

1B939 120tft Avenue N.E., Suite 101 • Bothell. WA 98011-9508 (205) 481-9200 • FAX 4SS-299?
East 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9293

9405 S.W, Nimbus Avenue • Beaverton. OH 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4

NCA Project #:
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

P501062
soil
01/07/1995
01/07/1995
01/09/95
01/16/95

Client ID

T4107 C5B *'

Lab ID Analyte

P501062-3 Acenaphthene
Acenaphthylene
Anthracene
Ben2o(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoran;hene
Benzo(g,h,i)perylene
Be nzoffcjf 1 uor a nthene
Chrysene
Dibenzo(a,h)anthracene
Fiuoranthene
Fluorene
lndeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result

150
42
100
560
580
920
380
210
600
98
960
100
330
50
540
1200
ND

MRL

17
17
17
17
17
17 .
17
17
17
17
17
17
17
17
17
17
1 70000

MRL
ND

Method Reporting Level
None Detected at or above the method reporting level
See Comment Section at end of report

950
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I NORTH
CREEK

I ANALYTICAL
18939 12Qlh Avenue N.E., Suite 101 • Bothell, WA 98011 -9508 (206) 481-9200 • FAX 485-2992

East 11115 Montgomwy, Suite B • Spotsane. WA 99206-4776 (509) 924-9200 • FAX 924-9290
9405 S.W. Nimbus Avenue • Beavenon. OR 97008-7132 (503) 643-9200 • FAX- 644-2202

Client:
Project:

Client (D

T40107 P21

PAH'S per ERA 8270 - Modified GC/MS
Results In ug/kg (ppb)

Port of Portland
T-4

Lab ID Anaiyte

*' P50 1062-4 Acenaphthene
Acenaphthyiene
Anthracene
8enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
IndenoO ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

in SIM Mode

NCA Project #: P501062
Matrix: soil
Received: 01/07/1995
Sampled: 01/07/1995
Prepared: 01/09/95
Analyzed: 01/16/95

Result

310
42
220
620
510
800
290
200
580
84
1100
270
270
60
1400
1400
ND

MRL

14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
14
140000

MRL Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report
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{NORTH
! CREEK
[ANALYTICAL

18939 120th Avenue N.E., Suite 101 • Bothe'l, WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue » Beaverton. OR 97008-7132 (503| 643-9200 • FAX 644-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4 NCA Project #:

Matrix:
Received:
Sampled:
Prepared:
AnaJyred:

P501062
soil
01/07/1995
01/07/1995
01/09/95
01/17/95

Client ID

T40107 P20
Result MRL

P501062-5 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

. Benzo(a)pyrene
8enzo(b)fiuoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h);
Fluoranthene
Fluorene
lndeno(1,2,3-<
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

1000
ND
840

ne 6200
6000

lene 8900
ene 4000
lene 2400

7300
racene 1 200

9100
440

>yrene 3600
200
4200
8200
840000

34
34
34
34 •
34
34
34
34
34
34
34
34
34
34
34
34
340000

MRL
ND

Method Reporting Level
None Detected at or above the method reporting level
i>ee Comment Section at end of report
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[NORTH
I CREEK
! ANALYTICAL

18939 120m Avenue N.E.. Su te 101 • Bothell. WA 98011-9508 (206) 481-9200 • FAX 485-2992

East 11115 Montgomery. Suite B • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924-9290
9405 S.W, Nimtsus Avenue * Beaverton. OR 97008-7132 S5G3) 643-9200 • FAX 6*4-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client: Port of Portland
Project: T-4

Client ID Lab ID

T40107 P19 P501062-6

Analyte

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benro(a)pyrene
Benzo(b)fluoranthene
Ben2o(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

NCA Project*: P501062
Matrix: soil
Received: 01/07/1995
Sampled: 01/07/1995
Prepared: 01/09/95
Analyzed: 01/17/95

Result

1700 '
ND
1400 .
10000
8900
14000
5600
3900
10000
2000
15000
670
5000
300
6900
13000
1300000

MRL

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34 •
34
340000

MRL Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report
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! NORTH
! CREEK
! ANALYTICAL

18939 120th Avenue N.E.. Suite 101 • Botheli, WA 98011-9508 (206} 481-9200 * FAX 485-2992
East 11115 Montgomery. Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (5031643-9200 • FAX 644-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client:
Project:

Port of Portland
T-4

NCA Project #:
Matrix:
Received:
Sampled:
Prepared:
Analyzed:

P501062
soil
01/07/1995
01/07/1995
01/09/95
01/17/95

Client ID

T40107 P16 •'

Lab ID Analyte

PSO 1062-9 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Ben2o(b)fluoranthene
Benzo(g,h,i)pery!ene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Result

530
ND
420
4200
3200
4600
2100
1300
4000
630
4200
230
1900
120
2100
5600
560000

MRL

34
34
34
34
34
34
34
34 •
34
34
34
34
34
34
34
34
340000

MRL • Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report

Page 10 of 15
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! NORTH
CREEK

f ANALYTICAL
18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-9508 (206) 481-9200 • FAX 485-2992
East 11115 Montgomery, Suite B • Spokane, WA 99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beavetton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

Client:
Project:

Client ID

T40107 P14

PAH'S per ERA 8270 - Modified GC/MS
Results In ug/kg (ppb)

Port of Portland
T-4

Lab ID Analyte

P501062-10 Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fl uoranthene
Ben2o{g, h,i)perylene
Benzo(k)fl uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fi uoranthene
Fluorene
Indenod ,2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

in SIM Mode

NCA Project*: P501062
Matrix: soil
Received: 01/07/1995
Sampled: 01/07/1995
Prepared: 01/09/95
Analyzed: 01/17/95

Result

220
ND
160
1200
1100
1500
670
520
1200
190
1500
69
600
69
930
2100
ND

MRL

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
340000

MRL Method Reporting level
ND None Detected at or above the method reporting level
* See Comment Section at end of report

0.53 —
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! NORTH
! CREEK
I ANALYTICAL

189?9 120th Avenue N.E., Suite 101 • Bothelt, WA 98011-9508 (206) 481-9200 • FAX 485-2992
Ezst 11115Montgomery.SuiteB'Spokane.WA99206-4776 (509) 924-9200 • FAX 924-9290

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643-9200 • FAX 644-2202

PAH'S per EPA 8270 - Modified GC/MS in SIM Mode
Results In ug/kg (ppb)

Client: Port of Portland
Project: T-4

Client ID Lab ID

T40107 PI 7 •' P501062-11

Method Blank

Analyte

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
BenzoCajpyrene

• Benzo(b)fl uoranthene
8enzo(g,h,i)pery!ene
Benzo(k)fl uoranthene
Chrysene
Dibsnzo(a,h)anthracene
Flucranthene
Fluorene
Indenod ,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

Acenaphthene
Acenaphthylene
Anthracene
Benzo{a)anthracene
Benzo(a)pyrene
Benzo(b)fl uoranthene
Benzo(g,h,i)perylene
8enzo(k)fl uoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indenod, 2,3<d)pyrene
Naphthalene
Phenanthrene
Pyrene
Pencil pitch

NCA Project f: P501062
Matrix: soil
Received: 01/07/1995
Sampled: 01/07/1995
Prepared: 01/09/95
Analyzed: 01/17/95

Result

1400
ND
1100
8000
9100
9800
5300
4000
7800
1700
11000
580
5100
240
5300
9800
1000000

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

MRL

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
340000

6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
6.7
67000

MRL Method Reporting Level
ND None Detected at or above the method reporting level

See Comment Section at end of report
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02/07/95 15.19 C0»3 731 7313
- - f-KCH

Client:
Project:!
Received:

POP-ENGIXEERISG
TQ

~ nodified

7317313 P. 06

•• I : •
Port; qf Portland
f-4 .' • I :

(j)lX2fe/l!995

*|a«ne ; '' • .. i "Apalvte;

? i ' . - . ' • : : : .. ;
T40126P22AR;*1 ; •. j Penci1'pi

'40126P^2BR:*1

: jiPfeO1277 i
Hatr.lxti j i;sludge • .i

•.URL

-10126P22CR!*!

athod glanfc

Date Prepped
Date Analyzed

} Pencil Pitch:;
i
• Dst-e Prspped •

Arikiyzed

:.- Pencil. Pi tch-

.. -Date Propped
i. Date Analyzed

Pitch

PRELIMINARY' REPORT
This'report has not yet been
reviewed by the NCA Quality
Control Dept. Results are
subject to final review.

NO

13000OJQ

240OOOO

200OOCO

;16000; i i;
01-X27X95,» _ I .^1 _ u. ' •

I •
Meyiod Resorting
None-:o'etected-flt or above t>.» m«t.hod rsport-ins

87£-a
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APPENDIX A-2

SEDIMENT CHEMISTRY DATA

SITE 6 - MOBIL OIL BULK PLANT

97-482w.doc
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K L E I N F E L D E R

TABLE 8-1
SUMMARY OF ANALYTICAL RESULTS
FOR BEACH SAMPLING
INTERIM DATA SUMMARY REPORT
MOBIL OIL TERMINAL
PORTLAND, OREGON

Compound

C O N C E N T R A T I O N
SAMPLE NUMBER

S-SSI-0 S-SS2-0 S-SS2-1 S-SS3-0
mg/kg mg/kg mg/kg mg/kg

S-SS3-1
mg/kg

S-SS4-0
mg/kg

W-SD-01
ug/L

Petroleum Hydrocarbons
Benzene
Toluene
Etfaylbenzene
Xylenes (Total)
Fuel Hydrocarbons

470 33 58 140 4200 2200
0.24
0.13
0.34
1.0
2500
(Diesel)

910
16
30
27

KEY:

W-SD-01: Water sample collected from abandoned storm drain
—: Not Analyzed

See report text for analytical methods

11019T81.DOC
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APPENDIX A-3

SEDIMENT CHEMISTRY DATA

SITE 7 - U.S. COE — PORTLAND MOORINGS

97-482w.doc 0 S 0 j



SITE ID: 1641 US Army COE - Portland Moorings SITE SUMMARY REPORT

SUBSTANCE

.ACENAPHTHENE

ANTHRACENE

ARSENIC

BENZO(a)ANTHRACENE

BENZO(a)PYRENE

f0
*CJJB£NZO (b) FLUORANTHENE

5
< BENZO(ghi)PERYLENE

1

CHROMIUM

CHRYSENE

COPPER

DDD,p,p'-

DDT,p,p'-

MEDIA
CONTAMINATED

Sediment
Date released: unk
Quantity Released: unk

• Sediment 5.5 ppm
Date released: unk
Quantity Released: unk

Sediment 60 ppm
Date released: unk
Quantity Released: unk
Sediment 4.7 ppm
Date released: unk
Quantity Released: unk

Sediment 5.5 ppm
Date released: unk
Quantity Released: unk

Sediment 6.8 ppm
Date released: unk
Quantity Released: unk

Sediment 5.7 ppm
Date released: unk
Quantity Released: unk

Sediment 87 ppm
Date released: unk
Quantity Released: unk

Sediment 5.9 ppm
Date released: unk
Quantity Released: unk

Sediment 140 ppm
Date released: unk
Quantity Released: unk

Sediment 0.47 ppm
Date released: unk
Quantity Released: unk

Sediment 0.2 ppm
Date released: unk

CONCENTRATION LEVEL

9.4 ppm
EVIDENCE

OBSERV.
DATE

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 20-DEC-94

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 20-DEC-94

Laboratory Data 12-OCT-89

Laboratory Data 20-DEC-94

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

\



SITE ID: 1641

DIBEN2O(a,h)ANTHRACENE

DIBENZOFURAN

DIELDRIN

FLUORANTHENE

FLUORENE

INDENO(l,2,3-cd)PYRENE

US Army COE - Portland Moorings
= = IS tl S

°2(\i
i LEAD

NAPHTHALENE

PCBs

PETROLEUM HYDROCARBONS

PHENANTHRENE

PYRENE

Quantity Released: unk
Sediment o . 83 ppm
Date released: unk
Quantity Released: unk
Sediment 0.77 ppm
Date released: unk
Quantity Released: unk
Sediment 0.029 ppm
Date released: unk
Quantity Released: unk

Sediment 20 ppm
Date released: unk
Quantity Released: unk

Sediment 5.3 ppm
Date released: unk
Quantity Released: unk

Sediment 3 . 9 ppm
Date released: unk
Quantity Released: unk

Sediment 335 ppm
Date released: unk
Quantity Released: unk
Sediment 21 ppm
Date released: unk
Quantity Released: unk

Soil 0.6 ppm
Date released: unk
Quantity Released: unk

Soil 2,400 ppm
Date released: unk
Quantity Released: unk
Sample Depth: 0.5 ft.

Sediment 29 ppm
Date released: unk
Quantity Released: unk

Sediment 27 ppm
Date released: unk
Quantity Released: unk

SITE SUMMARY REPORT

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89

Laboratory Data ll-FEB-93

Laboratory Data 29-SEP-92

Laboratory Data 12-OCT-89

Laboratory Data 12-OCT-89



SITE ID: 1641
3ss = 5533: —ssiisrsssssssssssss

US Army COB - Portland Moorings SITE SUMMARY REPORT

TIN

ZINC

Sediment 0.24 ppm
Date released: unk
Quantity Released: unk
General Comments: (Tributyl tin)

Sediment . 638 ppm
Date released: unk
Quantity Released: unk

Laboratory Data 14-JUN-94

Laboratory Data 20-DEC-94

ENVIRONMENTAL/HEALTH THREATS;,

Sediment contamination in the Willamette River adjacent to the site is likely
to be toxic to benthic organisms, bottom-feeding fish, and possibly anadromous
fish that migrate through this area. Because DEQ has no data on contaminants
dissolved or suspended in surface water, it is not clear how significant an
effect this sediment contamination may have on migrating fish.

e>
Co •"— — - ' " "• - '•"" " • " • " ' •'••"•" ' - • •••- ' """ "' ' """ -

INVESTIGATIVE, REMEDIAL, AND ADMINISTRATIVE ACTIONS
«>
1

! ACTION

Site added to CERCLJS

START
DATE

05-FEB-93

EPA Basic Preliminary Assessment 28-SEP-93
COMMENTS r (Prepared for EPA by ACOE

'Site added to database

Site Screening recommended (EV)

EPA Screening Site Inspection 1

No Further Remedial Action Planned
under Federal program

27-DEC-94

10-APR-95

21-MAY-95

22-MAY-95

COMPL. RESP.
DATE STAFF

05-FEB-93

20-APR-94 .
Portland District.)

Dan Grouse

10-APR-95 Dan Grouse

22-MAY-95

22-MAY-95

AGENCY
CODE REG-ION

EPA

EPA

DEQ HQ

DEQ HQ

EPA

EPA

LEAD
PROGRAM

SAS

SAS

PRELIMINARY ASSESSMENT EQUIVALENT 17-DEC-96 Gil Wistar DEQ NW SAS



Summary of Sediment Samples with Elevated Contaminant Levels, 1988 - 1994, U. S. Moorings Site

SAMPLE INFORMATION

Sample No./
Map

Location
880684 X422
(not shown on
map - part of
DEQ
Willamette
River Study,
from foot of St.
Johns Bridge)

M-1 (map#1)

Media

river sediment

river sediment

Date

8/10/88

10/12/89

Analyses
Conducted

total metals
PAHs
PCBs/pesticides

Microtox bioassay

total metals
PAHs
PCBs/pesticides
phthalates/phenols

dioxins (composite of
M-1, -2, and -3)

ANALYTICAL RESULTS (ppm, unless noted otherwise)

Total Metals

As - 45.5
Zn-159

Pb - 335 -
Zn-183'

PAHs

acenaphthene - <200
anth - 4
benz(a)anth - 5
benz(a)py - 6
benz(b&k)fluor - 1.0
benz(ghi)peryl - 9
chrys - 6
dibenz(a,h)anth- 10
fluoranth - 20
fluorene - <30
indeno - 6
naphth - <100
phenanth- 10
pyrene- <10
acenaphthene -9.4
anth -5.5
benz(a)anth - 4.7
benz(a)py- 5.5
benz(b&k)fluqr - 6.8
benz(ghi)peryl - 5.7
chrys - 5.9
dibenz(a,h)anth - 0.76
dibenzofuran - 0.77
fluoranth - 20
fluorene -5.3
indeno - 3.9
naphth - 21
phenanth - 29
pyrene - 27

PCBs and
Pesticides

PCB 1260 - 0.35

ODD - 0.035
DDE - 0.006
DOT -0.006

ODD- 0.13
DOT - 0.04
dieldrin- 0.011

Other
Compounds

Results of Microtox
bioassay: sediment
considered toxic to
test organisms
(marine bacteria)

dioxins - 7.76 parts
per trillion TEF
(composite of M-1 , -
2. -3)

o »
CT '



o
era

SAMPLE INFORMATION

Sample No./
Map

Location
M-2 (map #2)

M-3 (map #3)

M-P-1 (map
#21)

Media

river sediment

river sediment

river sediment

Date

10/12/89

10/12/89

6/14/94

Analyses
Conducted

(same as M-1)

(same as M-1)

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

AN/ .YTICAL RESULTS (ppm, unless noted otherwise

Total Metals

Pb - 331
Zn - 158

Hg - 0.429

PAHs

acenaphthene - 8.5
anth - 5.4
benz(a)anth - 3.6
benz(a)py-4.1
benz(b&k)fluor - 4.9
benz(ghi)peryl - 3
chrys - 4.8
dibenzofuran - 0.75
fluoranth-13
fluorene - 4.6
indeno - 2.4
naphth - 0.55
phenanth - 23
jjyrene- 19
acenaphthene - 4.5
anth - 5.4
benz(a)anth - 4.4
benz(a)py - 4.6
benz(b&k)fluor-5.7
benz(ghi)pery) - 4.9
chrys - 5.3
dibenz(a,h)anth - 0.83
dibenzofuran - 0.56
fluoranth - 12
fluorene - 3.9
indeno - 3.2
naphth - 0.84
shenanth - 21
oyrene - 20
acenaphthene -0.1 7
anth - 0.81
Denz(a)anth -2.5
aenz(a)py - 2.5
jenz(b&k)fluor - 4.5
>enz(ghi)peryl - 1.5
chrys -3.1
dibenz(a,h)anth - 0.33
iluoranth - 6
fluorene - 0.6
indeno - 2.3
naphth -0.1 7
phenanth - 4.2
pyrene - 6.4

PCBs and
Pesticides

ODD -0,11
DOT - 0.035
dieldrin- 0.011

ODD - 0.47
DOT - 0.2
dieldrin - 0.029

—— • ———— c ———————

Other
Compounds

dioxins - 7.76 parts
per trillion TEF
(composite of M-1, -
2. -3)

dioxins - 7.76 parts
per trillion TEF
(composite of M-1 , -
2. -3)

TBT -0.11

bis(2-ethylhexyl)
phthalate-0.52
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SAMPLE INFORMATION

Sample No./
Map

Location
M-P-2 (map
#22)

M-P-3 (map
#23)

M-P-4 (map
#24)

• t ;

?V.™ r

; '1

Media

river sediment

river sediment

river sediment

:

. \ <,i-:'.-.
1 r - -.- — ••••

, n ."

Date

6/14/94

6/14/94

6/14/94

G
"" '

Analyses
Conducted

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)
dioxins/furans

; I

.

ANALYTICAL RESULTS (ppm, unless noted otherwise)

Total Metals

As -6.7
Cr-44.2
Pb - 86.9

I

PAHs

acenaphthene -0.1 7
anth - 0.86
benz(a)anth - 2
benz(a)py - 2.3
benz(b&k)fluor-3.5
benz(ghi)peryl-1.4
chrys - 2.3
dibenz(a,h)anth - 0.34
fluorjanth- 5.1
fluorene - 0.47
indeno -2.1
naphth -0.18
phenanth - 4.4
pyrehe - 5.6
acenaphthene -0.35
anth - 1.2
benz(a)anth - 4.2
benz(a)py - 4.6
.benz(b&k)fluor - 7.6
benz(ghi)peryl - 3
chrys -4.7
dibenz(a,h)anth - 0.73
dibenzofuran-0.18
fluoranth-11
fluorene - 0.64
indeno - 4.9
naphth - 0.32
phenanth -5.1
pyrene - 1 1
acenaphthene -0.1 9
anth - 0.89
benz(a)anth - 2.4
benz(a)py - 3
benz(b&k)fluor - 4.6
benz(ghi)peryl - 1.8
chrys - 2.8
dibenz(a,h)anth - 0.47
dibenzofuran - 0.086
fluoranth - 5.8
fluorene - 0.3
indeno - 2.8
naphth - 0.28
phenanth - 2.8

j>yrene - 6

PCBs and
Pesticides

DOT - 0.02

DOT - 0.04

I
1

Other
Compounds

TBT - 0.052

bis(2-ethylhexyl)
phthalate - 0.36

TBT - 0.41

bis(2-ethylhexyl)
phthalate - 0.43

TBT -0.15

bis(2-ethylhexyl)
phthalate - 0.4

dioxins detected;
TEF not calculated

,
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SAMPLE INFORMATION

Sample No./
Map

Location
M-P-S (map
#25)

M-P-6 (map
#26)

M-P-7 (map
*07\*r«t 1 f

Media

river sediment

river sediment

river sediment

Date

6/14/94

6/14/94

6/14/94

Analyses
Conducted

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)
dioxins/furans

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)
dioxins/furans

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

ANALYTICAL RESULTS (ppm, unless noted otherwise!

Total Metals
PAHs

acenaphthene - 0.12
anth - 0.56
benz(a)anth- 1.8
benz(a)py -2.1
benz(b&k)fluor - 3.3
benz(ghi)pery) - 1.1
chrys - 2.1
dibenz(a.h)anth - 0.33
dibenzofuran -0.12
fluoranth - 4.5
fluorene - 0.31
indeno- 1.9
naphth -0.15
phenanth -2. 3
pyrene - 4.5
acenaphthene - 0.096
anth - 0.42
benz(a)anth- 1.4
benz(a)py - 1.9
benz(b&k)fluor - 2.6
benz(ghi)peryl - 0.93
chrys - 1.6
dibenz(a,h)anth - 0.23
dibenzofuran - 0.067
fluoranth - 3
fluorene- 0.18
indeno - 1.6
naphth -0.1 3
phenanth- 1.5
pyrene - 3.2
acenaphthene - 0.077
anth - 0.4
benz(a)anth- 1.1
benz(a)py- 1.6
benz(b&k)fluor - 2.2
benz(ghi)peryl - 1.1
chrys- 1.2
dibenz(a,h)anth - 0.3
fluoranth - 2.4
fluorene -0.1 2
indeno -1.7
naphth - 0.092
phenanth- 1.2
pyrene -2. 7

PCBs and
Pesticides

DOT - 0.07

DOT - 0.2

DOT - 0.05

Other
Compounds

TBT - 0.093

bis(2-ethylhexyl)
phthalate - 0.38

dioxins detected;
TEF not calculated

TBT -0.13

bis(2-ethylhexyl)
phthalate -0.35

dioxins detected;
TEF not calculated

TBT - 0.2 ——————

bis(2-ethylhexyl)
phthalate - 0.28
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SAMPLE INFORMATION

Sample No./
Map

Location
M-P-8/9
(composite)
(map #28)

M-P-10/12
(composite)
(map #29)

M-P-11/13
(composite)
(map #30)

Media

river sediment

river sediment

river sediment

Date

6/14/94

6/14/94

6/14/94

Analyses
Conducted

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

ANALYTICAL RESULTS (ppm, unless noted otherwise)

Total Metals

Cr-56.4
Cd - 0.55

PAHs

acenaphthene - 0.088
anth - 0.32
benz(a)anth- 1.3
benz(a)py- 1.7
benz(b&k)fluor - 2.4
benz(ghi)peryl - 0.79
chrys - 1.4
dibenz(a.h)anth - 0.24
dibenzofuran - 0.051
fluoranth - 2.4
fluorene-0.14
indeno- 1.5
naphth -0.11
phenanth - 1.2

_p_yrene - 2.6
acenaphthene - 0.053
anth - 0.42
benz(a)anth-2.2
benz(a)py-2.7
benz(b&k)fluor - 4.3
benz(ghi)peryl - 1.1
chrys -2.1
dibenz(a,h)anth - 0.5
dibenzofuran -0.11
fluoranth - 3.5
fluorene - 0.22
indeno - 2.3
naphth - 0.099
phenanth • 1.7

jjyrene - 3.4
anth - 0.21
benz(a)anth - 0.91
benz(a)py- 1.2
benz(b&k)fluor-1,8
benz(ghi)peryl - 0.51
chrys - 1
dibenz(a,h)anth-0.18
fluoranth- 1.8
fluorene -0.11
indeno - 1
naphth - 0.065
phenanth - 0.89
pyrene- 1.7

PCBs and
Pesticides

DOT - 0.03

DOT - 0.03

Other
Compounds

TBT -0.24

bis(2-ethylhexyl)
phthalate - 0.34

TBT -0.16

bis(2-ethylhexyl)
phthalate - 0.46

TBT - 0.085

bis(2-ethylhexyl)
phthalate -0.31



SAMPLE INFORMATION

Sample No./
Map

Location
M-P-14/16
(composite)
(map #31)

M-P-15 (map
#32)

M-P-17/18
(composite)
(map #33)

Media

river sediment

river sediment

river sediment

Date

6/14/94

6/14/94

6/14/94

Analyses
Conducted

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)
dioxins/furans

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

AW .YTICAL RESULTS (ppm, unless noted otherwise!

Total Metals
PAHs

acenaphthene - 0.072
anth - 0.26
benz(a)anth - 1
benz(a)py- 1.3
benz(b&k)fluor - 1.9
benz(ghi)peryl - 0.6
chrys- 1.2
dibenz(a,h)anth -0.19
dibenzofuran - 0.072
fluoranth -2.1
fluorene -0,1 5
indeno- 1.1
naphth - 0.091
phenanth - 0.98
pyrene-2.1
acenaphthene - 0.099
anth - 0.92
benz(a)anth - 3.3
benz(a)py - 2.2
benz(b&k)fluor - 4.4
benz(ghi)peryl - 0.76
chrys - 3.5
dibenz(a,h)anth - 0.23
fluoranth - 12
fluorene- 1.3
indeno -1.5
naphth -0.1 2
phenanth -6.5
pyrene - 9.2
acenaphthene - 0.055
anth - 0.5
benz(a)anth - 0.96
benz(a)py- 1.2
benz(b&k)fluor - 1.8
benz(ghi)peryl-0.51
chrys- 1.1
dibenz(a,h)anth - 0.09
dibenzofuran - 0.06
fluoranth - 2.2
fluorene -0.1 5
indeno - 9.9
naphth -0.1
phenanth - 1
pyrene - 2.4

PCBs and
Pesticides

DOT - 0.04

DOT - 0.03

Other
Compounds

TBT -0.15

bis(2-ethylhexyl)
phthalate-0.37

TBT -0.11

bis(2-fithylhexyl)
phthalate - 0.34

dioxins detected;
TEF not calculated

TBT - 0.087

bis(2-ethylhexyl)
phthalate -0.28
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SAMPLE INFORMATION

Sample No./
Map

Location
M-P-19/20
(composite)
(map #34)

M-P-21 (map
#35)

10 (map #38)

11/12 (QA
duplicates
(map #39)
13 (map #40)
14 (map #41)
15 (map #42)
16 (map #43)
17 (map #441
18 (map #45)

Media

river sediment

river sediment

river sediment

river sediment .

river sediment
river sediment
river sediment
river sediment
river sediment
river sediment

Date

6/14/94

6/14/94

12/20/94

12/20/94

12/20/94
12/20/94
12/20/94
12/20/94
12/20/94
12/20/94

Analyses
Conducted

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

total metals
PAHs
PCBs/pesticides
phthalates/phenols
tributyl tin (TBT)

total metals

total metals

total metals
total metals
total metals
total metals
total metals
total metals

ANALYTICAL RESULTS (ppm, unless noted otherwise)

Total Metals

As -60
Cr-87
Cu - 140
Pb - 100
Zn - 638

Cr-130

PAHs

anth-0.16
benz(a)anth - 0.63
benz(a)py - 0.78
benz(b&k)fluor - 1,2
benz(ghi)peryl - 0.37
chrys - 0.73
dibenz(a,h)anth - 0.06
fluoranth - 1.4
fluorene- 0.092

•indeno - 0.63
naphth - 0.061
phenanth - 0.64
pyrene- 1.5
acenaphthene - 0.12
anth - 0.42
benz(a)anth - 1.3
benz(a)py- 1.8
benz(b&k)fluor - 2.6
benz(ghi)peryl - 1
chrys- 1.5
dibenz(a,h)anth - 0.19
dibenzofuran - 0.076
fluoranth - 3.5
fluorene - 0.21
indeno -2.2
naphth -0.1 5
phenanth - 1.7
pyrene - 1

PCBs and
Pesticides

Other
Compounds

TBT -0.09

bis(2-ethylhexyl)
phthalate - 0.34

TBT - 0.094

bis(2-ethylhexyl)
phthalate - 0.45



XABLI S (oon't)i High Height Folynuolftu Xrooutia lydroaacbon .Data

-4

lOCUtiOB lit*

CORE 1 H-IC3-1DP
M-IC3-1A

CORE 2 H-lC3-2Dr
M-IC3-2A
M-ICJ-2B
M-ICS-2C

CORE 3 M-1CS-3DP
M-ICS-3DP/QA
M-ICS-3A
H-ICS-38
M-1CS-3C

CORE 4 H-ICS-4DP
M-ICS-4A
M-IC3-4B
H-ICS-4C

CORE 5 M-ICS-5DP
M-ICS-5A
M-ICS-SB
H-ICS-5C

CORE 4 M-ICS-(OP
M-ICS-6A
M-ICS-6B
H-IC3-6C

CORE 7 M-JCS-70P
M-ICS-7DP/QA

CORE 8 M-ICS-8DP
M-ICS-8DP/QA
M-ICS-8A
H-ICS-8B
M-ICS-8C

CORE 9 H-JCS-9DP
H-ICS-9DP/QA
H-ICS-9A

CORE 10 M-IM-10DP
M-ICS-10A
H-ICS-10B
M-1CS-10C

<ut«
17-M«y- 5
17-ltay- 5

17-M«y- 5
17-M«y- 5
17-Hiy- 5
l7-M«y- 5

17-H«y- 5
17-H«y- 5
17-H«y- 5
17-wy- 5
17-M»y- 5

17-H«y- 5
17-(tay- 5
17-M«y- 5
17-ttay- 5

17-M»y-95
17-H»y-95
17-M*y-»3
17-ftay-9S

n-Mny-95
17-MJiy-95
17-H»y-9S
17-M«y-9S

17-M«y-95
17-M«y-95

17-H»y-9S
17-M«y-95
17-M«y-95
n-K»y-9S
17-»tay-95

17-ftty-lS
17-H»y-95
17-Hty-9S

17-H«y-95
17-M«y-95
17-H»y-95
M-H»y-95

CORE 12 M-1CS-12DP uppt 17-H«y-95
H-1CS-120P lowil7-K«y-95
H-ICS-12A 17-H«y-95
M-JCS-12B 17-M«y-9S
H-1C8-12C ————— l7-Hiy:»a

*••*•- kwBioClcor- )M»O- IMBSO- obey**** 41b«a*- idtao- tltot- pyr*a* total diboato-

1,800 2>950 1,MO 1,950 1,«50 350 1,750 4, (50 5,150 22,300 'f<300
3,080 5,130 3,080 3,330 3,180 (00 2,9(0 7,110 8,5(0 32,720 (00

(30 1,170 (30 (80 780 OOO 730 1,(SO 1,140 8,410 OOO
1,340 2,040 1,(90 1,340 1,590 OOO 1,390 5,370 5,970 20,730 (SO
2,340 3,080 2,440 2,090. 2,740 350 1,940 8,410 9,950 33,340 350
3,830 5,0(0 3, (30 3,810 4,330 500 3,230 13,800 16,500 54,9(0 OOO

2,520 4,7(0 3,300 2,570 3,110 490 2,9(0 7,2(0 8,350 35,340 OOO
1,890 3,150 2,240 1,820 2,040 3(0 2,050 4,9(0 5,520 24,030 330
5,970 7, (30 5,2(0 4,450 (,(40 810 4,450. 17,(00 21,800 74, (10 1,470
9,350 11,900 8,7X10 9,500 9,900 1,350 7,450 28,200 35.000 121,350 1,050
2,500 4,750 3,000 2,050 3,550 400 2, (50 (,850 8,700 34,450 OOO

940 1,(30 1,040 1,040 1,140 OOO 940 2,770 2,920 12,420 OOO
5,170 5,470 3,320 3,410 5,410 , 590 3,070 16,100 21,000 (4,040 390
2,340 2,880 1,590 1,490 2,990 OOO 1,340 (,570 8,410 27, (10 OOO
2,340 2,330 1,340 1,390 3,030 OOO 1,000 5.720 8,110 25,2(0 OOO

2,520 4,2(0 2,080 1,880 3,120 OOO 1,830 (,(80 (,780 33,410 350
3,730 5,820 3,130 3,180 4,380 400 2,890 10, (00 11,300 45,430 700
5,900 10,450 4,550 5,300 7, (SO 850 (,000 15,900 19,(00 78,200 OOO
4,090 5,510 3,550 3, (50 4,730 540 3,300 13,600 17,000 55,970 1,330

2(,400 34, (00 18,300 20,300 21,300 2,600 18,200 95,100 111,000 3(1, (00 780
5,850 10,240 5,320 (,290 (,150 1,020 (,000 17, (00 19,100 77,570 1,020
8,710 11,000 (,170 7,560 10,400 1,190 6,320 19,100 25,400 15,850 800
(,900 10,290 5,370 (,500 7,830 840 5, (70 22,600 26,800 92,800 590

44,200 70,300 39,000 39,100 4(,000 7,070 40,900 122,000 141,000 549,570 3,120
16,000 27,100 18,600 13,500 18,100 2,970 17,500 46,100 51,700 211,570 1,090

2,9(0 3,5(0 2,290 2,730 3,410 490 2,100 8,050 10,800 36,410 OOO
15,000 17,370 11,200 14, (00 15,000 2,100 10,600 39,300 50,000 175,170 ((0
15,400 19,5(0 11,900 14,500 16,000 1,490 10, (00 56,100 68,600 2K.150 1,490
12,800 14,070 9,030 13,300 13,400 1,070 8,450 47.000 57.700 178,820 1,310
(.(20 13,400 (,470 10, (00 8,920 940 7,930 30,300 34,100 126,080 OOO

(,170 (,410 2,840 4,330 7,2(0 400 2,590 17,100 22,300 70,200 700
(,230 7, (50 5,340 (,(50 (,(00 1,100 4,970 22,000 24,400 87,140 1,620

41,300 43,800 19,100 34,700 41,200 3,120 18,400 148,000 175,000 524, (20 4,850

9,710 12,400 (,570 7,790 11,200 880 (,370 37,600 43,400 135,920 13,900
950 1,500 850 850 1,340 OOO 700 4,530 5,170 15,890 OOO

22,400 32,800 17,700 17,300 25,700 2,240 17,200 81,600 90,300 307,240 2,290
10,300 13,420 (,910 10,400 10,700 1,530 (,(10 39,000 45,400 148,870 1,290

4,290 (,7(0 2,470 3,150 4,710 3(0 2,570 10,100 10,600 46,030 330
(,350 8,130 5,710 (,750 6,750 1,080 5,270 17,500 22,000 79,540 390

10,100 11,740 (,230 8,990 , 11,000 820 5,750 34,300 40,800 129,730 820
7,920 11,510 8,730 9,390 8,400 1,180 7,780 33,500 37,000 125,410 570
(.940 (.710 (.080 (.4(0 7. (10 8(0 5.220 2(.800 31.(pO 100.280 1.000

O



TABLS 5: Low Weight Polynuol**r Aromatic Hydrocarbon Data

O
•4

CORE 1

CORE 2

CORE 3

CORE 4

CORE 5

CORE 6

CORE 7

CORE 8

CORE 9

CORE 10

CORE 12

•It*

M-ICS-1DP ,
M-ICS-1A

H-JCS-2DP
M-ICS-2A
M-ICS-2B
M-1CS-2C

M-ICS-3DP
M-ICS-3DP/QA
M-ICS-3A
H-ICS-3B
M-1CS-3C

M-ICS-4DP
M-ICS-4A
M-ICS-4B
M-ICS-4C

M-ICS-5DP
M-ICS-5A
M-ICS-5B
H-ICS-5C

M-ICS-6DP
M-1CS-6A
M-ICS-6B
M-ICS-6C

M-ICS-7DP
M-ICS-7DP/QA

H-ICS-8DP
M-ICS-8DP/QA
M-1CS-8A
M-ICS-8B
M-ICS-8C

M-ICS-9DP
M-ICS-9DP/QA
M-ICS-9A

H-ICS-10DP
M-ICS-10A
M-ICS-10B
M-ICS-10C

M-ICS-12DP uppr
H-ICS-12DP lowr
M-ICS-12A
M-ICS-12B
M-ICS-12C

data

17-May-95
17-M«y-95

17-May-95
17-H«y-95
17-M«y-95
17-May-95

n-M«y-95
17-May-95
n-M«y-95
17-M«y-95
17-May-95

17-May-95
17-M«y-95
17-May-95
17-M«y-95

17-Hay-95
17-May-95
17-(toy-95
17-May-95

17-Hay-95
17-M»y-95
17 -Hay- 9 5
17-M«y-95

17-May-95
n-M«y-95

17-May-95
n-May-95
17-M«y-95
17-May-95
n-May-95

17-May-95
17-May-95
n-May-95

n-May-95
17-M«y-95
17-May-95
17-May-95

17-May-95
17-May-95
17-May-95
n-May-95
17-M«v-95

2-Mthyl-
naphthal*n«

OOO
500

. <300
1,990
4,180
3,980

OOO
400

21,600
25,600

400

OOO
3,950
2,540
3,380

<300
2,290

750
3,050

2,600
3,900

12,000
7,680

8,680
3,610

1,710
5,850

16,000
12,700

840

5,970
10,400
47,600

9,750
2,090

19,600
15,400

OOO
3,800
5,700
1,560
1.190

th«n«
900

2,340

440
3,880
3,480
4,530

1,070
1,220
8,480
8,550

550

350
4,000
1,790
1,790

1,090
2,190
1,250
3,400

2,840
3,410
4,880
5,760

9,320
3,660

2,440
8,980

25,800
22,100
6,210

7,860
13,500
70,800

1,130
3,030

32,000
22,800

1,670
4,960
7,780
8,020

12.500

thvl«n«
OOO
000

OOO
OOO
OOO
OOO

OOO
120
330
550

OOO

OOO
OOO
OOO
OOO

000
OOO
OOO
OOO

1,320
OOO
350
300

3,220
1,390

OOO
630
550
440
840

OOO
000

700

OOO
OOO

700
OOO

OOO
OOO
OOO
OOO
OOO

]
600

,490

OOO
,640

2,790
:

1

1,630

,120
720

6,260
7,750

900

350
5,170
1,940
2,190

1
2

790
,890
,450

3,740

12,200
2 ,780
6,920
5,710

12,600
5,100

3,020
11 ,600
17,400
15,800

4 ,980

8,010
14,300
43,600

9,900
1 ,290

18,400
11,400

1,520
5,470

11,300
9,100
7. 800

Cluoean*

600
1,490

. OOO
2,090
2,890
2,690

870
990

6,730
7,100

450

OOO
3,610
1,590
1,940

790
1,940
1,150
3,450

4,070
2,680
5,870
5,270

11,600
4,260

2,240
8,000

13,900
12,100
3,000

6,570
14,200
43,600

10,300
1,340

21,000
11,200

1,050
4 ,040
8,S50
5,660
8.280

naph*
thal«rt«

550
1,040

340
3,680
2,640
4,780

580
760

2,270
3,700

550

OOO
3,270
1,040
1,140

540
1,040

750
1,180

1,570
1,460
2,540
3,400

29,800
13,600

930
4,100

11,200
9,660
6,700

2,390
2,670

11,300

7,940
3,980

57,700
25,000

570
2,270
1,500
3,020
5,690

ph«nan-

3,950
8,710

1,460
10,300
17,700
20,000

6,020
5,270

38,400
42,700
4,500

1,880
31,000
13,700
15,600

5,150
11,800
12,200
19,200

83,800
15,000
37,400
29,500

100,000
44,000

16,600
63,900
89,800
80,400
25,400

41,300
77,200

284,000

61,700
8,110

137,000
69,000

7,760
27,500
53,100
51,500
48.000

total
!»•»>•

6,600
15,570

2,240
23,580
33,680
39,610

9,660
9,480

84,070
95,950
7,350

2,580
51,000
22,600
26,040

8,360
21,150
18,550
34,020

108,400
29,230
69; 960
57,620

175,220
75,620

26,940
103,060
174,650
153,200
47,970

72,100
132,270
503,600

100,720
19,840

286,400
154,800

12,570
46,060
87,930
78,860
83.460
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TABLE 6: Tatra/Octa Clorlnatad Dloxlns and Furana

O

LoeMlen 8Ht D.U 237* TOTAL 1237* TOTAl 113471 12317* 1237*1 TOTAL 123417* TOTAL

TCOO TCDO PECDO KCOO HXCOO HXCOO HXCOO HXCOO HPCOO HPCOO OCOD

OORC2 M-CS-2B l7-M«y-*8 -1.20 *.S •!.• (.* 2.1 IS 8.* 110 270 890 9.400

OOfC3 M-ICS-38 17-M«y-95 0.9* 3.2 1.1 *.* 3.* 1) *.3 04 220 4SO 3.100

CORE* M-ICMB 17-Miy-BS 1.20 6.7 I.* 13.0 4.7 21 6.7 ISO 420 *70 6.AOO

CORE* M-ICMCH> «7-M«y.*S -0.10 S.* 1.7 *.* 2.4 17 2.* 120

M-ICS-aOP/CM 17-M«y-9S -0.77 14.0 -1.3 7.6 3.8 14 4.* 110

M-ICWB 17-M«y.9S -0.98 *.• 0.* 6.7 0.* 9.0 1.S 62

360 8SO S.700

2SO SSO 4.300

270 SSO 2.300

CORE 12 M-ICS-tM 17-Mty-tS •0.*4 2.3 1.1 10.0 1.S 13 3.1 120 270 690 4,100

Lvotlon

ooflez

cores

corae

OOHE6

COOE12

8H«

M-IC3-2B

M-IC9-3B

M-ICM8

M-KJ560P

M-ICS40P/QA

M-ICS-eB

M-IC8-12B

OH* 237* TOTAL 1237* 2347* TOTAL 12347* 123*7* 23417* 1237** TOTAL 1234*7* 12347*9 TOTAL

TCOf TCW PEOW no* PKOf HXCCF HXCDf HXCOF HXCOP HXCOf HPCDF HPCOF HPCOC OCOF

17-M«)f-«8 27 18 34 23 130 76 22 10 11 220 120

17-M«y-98 62 170 89 3* 170 93 29. ».t 10 220 88

17-M«y-9B 32 130 63 36 220 120 3« 16 17 360 160

17-M«y-98 67 190 160 62 340 270 68 10 46 640 160

17-M«y-98 4* 170 90 82 270 140 3* 18 16 330 130

17.M«x-98 17 62 24 19 100 84 14 3.2 10 280 74

17'Miy-98 2.0 100 2.6 9.3 110 13 13 8.3 2.8 340 370

21 340 300

22 220 210

30 SSO SSO

40 430 370

23 370 3SO

It 170 ISO

3.4 870 130



TABLE 3: TBTData.

Location Site

CORE

CORE

CORE

CORE

CORE

2

3-

6

8

12

M-ICS-2B

M-ICS-3B

M-ICS-6B

M-ICS-8DP
M-ICS-8DP/QA
M-ICS-8B

M-ICS-12B

Date

17-May-95

17-May-95

17-May-95

17-May-95
17-May-95
17-May-95

17-Mav-95

MET

-3

-3

-3

-3
-3
-3

-3

DBT

-3

-3

-3

-3
-3
-3

-3

TBT

-3

-3

-3

-3
-3
-3

-3

D75



APPENDIX A-4

SEDIMENT CHEMISTRY DATA

SITE 8 - GASCO

97-482w.doc
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TABLE 7 a - Summary Of Analytical Results for Sediment Samples: On-Site Ponds. Ditch, and Willamctte River
TPH, BTEX, Total PAHs, Total Phenols, Total Organic Carbon, and Lead
Rrmcdal Investigation
Northwest Natural ('.a.-- Cnmpany - Gasco Facility
Portland. Oregon

" Soil
Boring

Number

SD-]
SD-2
SD-3
SD-4
SD-4
SD-5
SD-S
soi
SD-6
SD-7
SD-7
SD-8 .
SD-8
SD-9
SD-9
SD-9
SD-10
SD-10
SD-11
SD-n
SD-12
SD-12
SD-13
SD-U
SD-14

Sample
Number*

960130-SD1-01
960130-SD2-01
960130-SD3-01
960123-SD4-01
960123-SD4-1)
960123-SD5-01
960I23-SD5-09
960123-SDfi-Ol
960123-SD6-09
960123-SD7-01
960123-SD7-05
960123-SD8-01
960123-SD8-10
960124-SD9-OJ
yt>im4-Hi>a-ui!

miml
960124-SD9-06

960123-SD10-01
960123-SD10-09
960123-SD11-01
960123-SD11-03
960124-SD12-01
960124-SD12-04
960124-SD13-01
960124-SD14-01
960124-SD14-09

Chain of
Custody
Number

2708-SD010
2708-SD010
2708-SD010
2708-SD003
2708-SD003
2708-SD003
2708-SD004
2708-SD004
2708-SD005
2708-SD006
2708-SD006
2708-SD006
2708-SD007
2708-SD007
2708-SD007
2708-SD008
2708-SD008
2708-SD008
2708-SD008
2708-SD009
2708-SD002
2708-SD002
2708-SD001
2708-SDQ05
2708-SD005

Sample
Date

30-Jan-96
30Jan-96
30Jan-96
23Jan-96
23-Jan-96
23-Jan-9€
23 Jan- 96
23-Jan-96
23-Jan-96
23Jan-96
23Jan-96
23-Jan-96
23Jan-96
24-Jan-96
24-Jan-96
24Jan-96
23-Jan-96
23Jan-96
23-Jan-%
23Jan-96
24-Jan-96
24-Jan-96
24-Jan-96
24-Jan-96
24-Jan-96

Depth
(feet bgs)

05
05
0.5
05
95
05
8.0
05
8.0
0.5
8.5
0.5
9.0
05
0.5
4.5
0.5
7.5
0.5
2.0
05
3.0
0.5
0.5
8.0

Reference Standards"

ODEQ Method TPH-HCID

Gasoline

ND>20
-
-

ND>20
ND>20
ND>20

ND>20
ND>20

Detected
ND>20
ND>20

ND>20

Diesel

Detected
•

Detected
ND>50
ND>50

Detected
ND>50

Detected
ND>50
ND>50

ND>50

ND>20 . ND>50
ND>20 Detected

ND>20
ND>20
ND>20

'

ND>50
ND>50

ND>20 j ND>50
ND>20 \ Detected

-

Oil

Detected
-
-

Detected
ND>100
ND>100

Detected
ND>100
Detected
ND>100
ND>100

ND>100

ND>100
ND>100

ND>100
ND>100
ND>100
ND>100

-

ODEQ Method
TPH-G

Gasoline

16
ND>10'

ND>10

300

44

110

ND>10

80

TPH-418.1M

Diesel/Oil

140 ,
1^00
1,100
91

160
240

5,100

910

380

290
9.6
280

;
96

500

Analytical Results '. ~~ ———— ~~ ——————————————————— ~
mg/kg (ppm)

EPA Method 8270 SIM

Carcinogenic
PAHs
1,063
3,722

~~ 2^628
33

0 10
50

307
44.2~
073

5,048
2.5
300
556
60
44

833
8.0
4.1
1.6
58

0.23
3.3

0.70
0.10

1

-

Total PAHs

1,935
21,665
10,670

165
0.15
118

1,154
101
2.2

26,408
10.9
875

3,254
125
94

5,471
283
9.6
5.6
569
0.72
8.4
1.4

0.15
2

-

EPA Method 8020

Benzene

ND>0.3
ND>0.3
ND>0.3
ND>0.3
ND>0.3
ND>03
ND>0.3
ND>0.3
ND>0.3

22
ND>03
ND>03
ND>0.3
ND>0.3

1.8
ND>0.3
ND>0.3
ND>03
ND>0.3
ND>03
ND>0.3
ND>03
ND>0.3
ND>03

2.0

Toluene

ND>0.3
ND>0.3
m)>0.3
ND>0.3
ND>03
ND>03
ND>0 3
ND>0.3
ND>03

4.2
ND>0.3
ND>0.3
ND>0.3
ND>03

ND>0.3
ND>0.3
ND>0.3
ND>0.3
ND>0.3
ND>03
ND>0.3
ND>0.3
ND>0.3
ND>0.3

80

Ethyl
benzene

ND>03
ND>0.3
ND>0.3
ND>0.3
ND>03
ND>0.3
ND>03
ND>0.3
ND>03

10
ND>0.3
ND>0.3

1.3
ND>0.3

6.2
ND>0.3
ND>03
ND>0.3
ND>0:3
ND>0.3
ND>0.3
ND>0.3
ND>0.3
ND>03

100

Xylenes

ND>03
0.34

ND>0.3
ND>0.3
ND>0.3
ND>0.3
ND>0.3
ND>03
ND>0 3

18
ND>0.3
ND>0.3

1.3
ND>0.3

6.0
ND>0.3
ND>0.3
ND>0.3
ND>0.3
ND>03
ND>0.3
ND>0.3
ND>0.3
NU>0 3

800'

Total BTEX

ND
0.34
ND
ND
ND
ND
ND
ND
ND
542
ND
ND
2.6
ND

14.0
ND
ND
ND
ND
ND
ND
ND
ND

"ND

EPA Mcthc
415.1

' Total
Organic
flarhon
90,700
134,000
75,500
17,000

18,500

5,400

120,000

41,000

34,000
28,000

9,600

830

5,000

4,800
8,000

40,000

Not*. BTEX * benzene, toluene, ethylberuene, and xylenes
EPA » U.S- Etivironnienial Protection Agency
HCID ^ hydrocarKoD identification
TPH s total petroleum hydrocarbons
PA>!s B polynuclear aromatic hydrocarbon!-

mg/k£ =
ppm = parts per million
ND « not detected above detection limit indicated
ODEQ - Oregon Department of Environmental Quaht>'

* « Sample number prefat: 2708*
* « Detected hydrocaro^ns in the dies«l range app«ar to be due to a hitfh conctatration of oil hydrocarbons
" * Tl'H standards based on the ODEQ UST Level '2 Soil Cleanup Standards -OAR 340 122-335);

Other standards based on Sail Cleanup levels in the Sod Cleanup Table (CAR 340-122-045)
HOLD « Detected above Reference Standard
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TABLE 7b - Summary Of Analytical Results for Sediment Samples: On-Site Ponds, Ditch, and Willamette River
PAHs by EPA Method 8270 (SIM)
Hfinedial Investigation i^ _^ ̂  ^^
Northv.t5t Natural Gas Company (lasco Facility ^) \~) j ~i^[? w *D ( J • ~~ r"~\ • L**~- \
I'urtland. Oregon

I* Alls by EPA Method 8270 (SIM)

So
l! 

Bo
rin

g

SD-1
SD-2
SD-3
SD-4
SD-4
SD-5
SD-5
SD-6
SD-6
SD-7
SD-7
SD-8
SD-8

SD-9
SD-9

SD-10
SD-10
SD-11
SD-11
SD-12
SD-12
SD-13

SD-14

Sa
m

pl
e 

N
um

be
r*

960130-SD1-01
960130-SD2-01
960130-SD3-01
960123-SD4-01
960123-SD4-11
960123-SD5-01
960123-SD5-09
960123-SD6-01
960123-SD6-09
960123-SD7-01
960123-SD7-05
960123-SD8-01
960123-SD8-10
960124-SD9-01

960124-SD9-02 (Dup)
960124-SD9-06

960123-SD10-01
960123-SD10-09
960123-SD11-01
960123-SD11-03
960124-SD12-01
960124-SD12-04
960124-SD13-01

. 960124-SD14-01
960124-gD14-09

Ch
ai

n 
of

 C
us

to
dy

 N
o.

2708-SDOK
2708-SDOK
2708-SDOK
2708-SDOO;
2708-SDOO:
2708-SDOO;
2708-SDOO-
2708-SDOO-
2708-SDOOi
2708-SDOOf

708-SDOOf
708-SDOO<

2708-SDOO'
2708-SDOO'
708-SDOO:

2708-SDOOf
708-SDOOi
708-SDOO!
708-SDOOf
708-SDOOS
708-SDOO;
708-SDOO;
708-SDOO]
708-SDOO;
708-SDOO:

Sa
m

pl
e 

D
at

e

30-Jan-96
30-Jan-96
30Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
24-Jan-96
24-Jan-96
24-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
23-Jan-96
24-Jan-96
24-Jan-96
24-Jan-96
24-Jan-96
24-Jan-96

Sa
m

pl
e 

D
ep

th
 (f

ee
t b

g<
i)

0.5
0.5
05
0.5
9.5
05
8.0
0.5
80
0.5
8.5
0.5
9.0
0.5
0.5
4.5
0.5
7.5
0.5
2.0
0.5
3.0

' 0.5
0.5
8.0

Industrial Maximum Allowable Soil Concentration** •>
Soil Cleanup Level" •>

A
ce

nn
ph

th
en

e

5.7
1,408

397
5.9

ND>50
4.3

45.8
1.3

0.05
1,600

0.25
21

170
1.6
1.1

460
16

0.10
0.34

40
ND>50

0.05S
ND>50
ND>50
ND»50
100,000
2,000

Ac
en

ap
ht

hy
le

ne

41.3
194
104

0.59
ND?50
ND»50

2.3
0.65

ND>50
140

0.24
67
13

1.5
0.88

28
190

0.09
ND>66

0.38
ND>50

0.05
ND»50
NbTscf"
ND»50

*
H

A
nt

hr
ac

en
e

24
1,030

419
4.9

ND>50
4.0

63.4
2.0

0.07
1,100
0.51

28
190
2.6
1.5

230
5.5

0.18
021

58
ND>50

0.13
0.044

ND>50~
0.07

600,000
20,000

0c

I ,
** '.

':~s'''- •. a - - .u• m
141
688
458
5.6

ND>50
8.4

52.7
6.6

0.10
840
0.37

49
120
8.7
6.5
150
2.1

0.64
0.25

17
ND>50

0.38
0.097

0.16
I

0.1

Be
nz

o (
b)

 fl
uo

ra
nt

he
ne

246
695
498
6.8

ND>50
9.3

56.8
9.4

0.14
930
0.45

59
100
12

8.6
160
1.3

0.82
0.32
8.1

0.067
066
0.15

"'Yds
0.12

1
01

Be
nz

o (
k)

 fl
uo

re
nt

he
ne

76
262
182
2.7

ND>50
3.0

20.6
3.7

0.06
350
o.ia

21
36
4.5
3.3
57
0.5

0.29
0.12
3.7

ND>50
0.22
0.07

ND>50
0.054
1

0.1

Analytic
mg/kf

Be
nz

o 
(a

) p
yr

en
e 

.

.205
729
472
5.6

ND>50
11

64.5
9.7

0.17
1,000
0.52

69
11(1
14

10

180
1.1

0.84
0.32
•5.3
006
O.S3
0.13
0.05
0.13

1
0.1

Be
nz

o (
gh

i) 
pe

ry
le

ne

226
594
422
6.1

ND>50
9.9

47.1
8.0

0.21
820
0.49

57
75
12

9.6
140

0.69
0.67
0.33

1.6
0.11

12
0.14

""" CKflF
, 0.06

X
*

al Results
(ppm)

. . £

o
215
899
693
7.8

ND>50
11

72.5
8.8

0.15
MOO

0.64
58

140
11

8.8
180
2.4
1.0

0.38
16

0.05
0.53
0.17

ND>50
0.18

1
0.1

tu
Co
1
C«

m

8
28.9
68.6
48.1
0.65

ND>50
1.3
6.6

0.86
ND>50

98
ND>75

6.9
10

1.4
1.1
16

0.10
0.09

ND>66
ND>.74
ND>50

006
ND>50

ND>50
1

0.1

Fl
uo

ra
nt

he
ne

255
3,006
2,013

19.9
ND>50

13
174

18.2
0.34

3.000
1.4

160
340

18
14

540
12

1.5
0.87
100

0.13
1.1
0.2

ND>50
0.22

80,000
8.000

Fl
uo

re
ne

ND>5
1,038

304
4.8

ND>50
2.0

28.9
0.75

ND>50
800

0.24
12

120
0.83
0.45
190
11

ND>68
0.39

66
ND>50
ND>50
ND>50
ND>50
ND»50

80,000
2,000

In
de

no
 (1

,2
,3

-c
d)

 p
yr

en
e

151
380
269
3.8

ND>50
5.8

32.9
5.1

0.12
530
0.3
37
48
7.9
5.9
90

0.46
0.45
0.21

1.3
0.06
0.59
009

ND>50
005

I
0.1

Na
ph

th
al

en
e

8.1
1.437

12.8
32.2

ND»50
1.6
6.5

0.37
0.06

5.100
1.4
3.9
580

0.81
0.73

1.500
0.10

ND>68
ND>66
ND>.74
ND>50

0.06
NT>>50
ND»50
ND>50

8,000
30

Ph
en

an
th

re
ne

14.7
6.001
2,230

34.6
ND>50

15
266
3.5

0.26
5,400

21
96

770
8.1
5.1

1,000
31
1.0
1.1

260
006
039
008

NDs-To"
0 12

»
1

1

4*

297
3.23.'.
2,140
230

ND>50
11-

21H
22.',
047

3,400
1 P

1'JO
440

20

16
550
9 1
19

07f
74

0 l!(
2 I

0 2 1

ND>!i6
0:11

60.000
6.000

Note: • < Sample number prefix: 2708-
• « Cleanup level not established
bgs » below ground surface

DEQ * Oregon Department of Environmental Quality
EPA * U.S Environmental Protection Agency
mg/kf * roillierams/lciloEram

" « Reference Standards based on Soil Cleanup Levels in the Sod Cleanup Table (OAR 340.122-045)

ND » Not detected above detection limit indicated
PAH» - polynuclear aromaut hydrocarbons
ppm *• pans per milbon

BOLD - Detected above Industrial Maiimum Allowable Soil Conciillations

»*ated 7/15/96 RBE
File Name. 2708 Soil Hnulu liAir
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SEDIMENT CHEMISTRY DATA

SITE 9 - McCORMICK AND BAXTER CREOSOTING COMPANY

97.482w.doc 080



SITE SUMMARY REPORT

PATHWAYS:

SITE ID: 74 McCormick & Baxter Creosoting Co.

initiated a Remedial Investigation (RI) and Feasibility Study (FS) in 1990. Limited
funding was received from M&B before the company declared bankruptcy The investiaation
continued using state monies (i.e. the site was declared an Orphan) The RI/FS was
completed in September 1992. The Record of Decision (ROD) was delayed due to the pending
listing of the site on the federal National Priorities List (aka "Superfund" list)T

Soil and groundwater at the site, and sediments in the adjacent Willamette River, are
heavily contaminated. The primary pathway of concern is direct contact with contaminated
surface soils and sediments along the shoreline. Access to the site is restricted by
chain link fencing and security guards. Soils were seeded with grass in 1992 to prevent
dust transport to off-site areas. Groundwater is not used at or in the vicinity of the
site. Although fish tissue sampling results do not indicate a problem with
bioaccumulation of contaminants from the site, warning signs have been installed around
contaminated sediment areas.

SUBSTANCE

ARSENIC
O
CO

CHROMIUM

COPPER

SUBSTANCE CONTAMINATION

MEDIA
CONTAMINATED CONCENTRATION LEVEL

Groundwater . 1,700 ppb
Sediment 18 ppm
Soil 25,000 ppm
Surface Water 7,600 ppb
Storage Area
Retort 3 Area
Date released: unknown
Quantity Released: unknown
Data Source: Remedial Investigation
DEQ Contractor Reports

Groundwater 900 ppb
Soil 17,000 ppm
Surface Water 800 ppb
Drum
Landfill
Storage-Tank (above-ground)
Surface Impoundment
Closed
Date released: 1945-1971
Quantity Released: unknown
Data Source: Remedial Action Cerclis file,
DEQ Contractor Reports

Groundwater
p» Sediment

5,400 ppb
330 ppm

EVIDENCE

Laboratory Data
Laboratory Data
Laboratory Data
Laborntory Data

Laboratory Data
Laboratory Data
Laboratory Data

RI Report

Laboratory Data
Laboratory Data

OBSERV.
DATE



SITE I'D: 74 McCormick & Baxter Creosoting Co, SITE SUMMARY REPORT

PENTACHLOROPHENOL

*POLYAROMATIC HYDROCARBONS
(PAH)

Water
7,900 ppm
15,000 ppb

Laboratory Data
Laboratory Data

Soil
Surface
Drum
Landfill
Storage-Tank (above-ground)
Surface Impoundment
Closed
Date released: 1945-1971
Quantity Released: unknown
Data Source: Remedial Action Cerclis file, RI Report
DEQ Contractor Reports

8,300 ppm product
1.8 mg/kg river sed
190,000 mg/kg
1.8 ppm river

Laboratory Data
Laboratory Data
Laboratory Data
Laboratory Data

Groundwater
> Sediment
Soil
Surface Water
Drum
Landfill
Storage-Tank (above-ground)
Surface Impoundment
Closed
Date released: unknown
Quantity Released: unknown
Data Source: Remedial Action Cerclis file, RI Report
DEQ Contractor Reports
Site Respone project files

Groundwater free product creosote Laboratory Data
>Sediment 5,000 ppm Laboratory Data
Soil 27,500 ppm Laboratory Data
Surface Water 350 ppb Laboratory Data
Comments: samples reflect creosote contamination
Drum
Landfill
Storage-Tank (above-ground)
Surface Impoundment
Closed
Date released: 1945-1971
Quantity Released: unknown
Data Source: Remedial Action Cerclis file, RI Report
DEQ Contractor Reports

ENVIRONMENTAL/HEALTH THREATS^

Contaminated river sediments are adjacent to the site. Creosote and PCP
continue to leak into the river and groundwater. St. Johns Park"is one mile
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TmbleS-6

CONTAMINANT CONCENTRATIONS IN SEDIMENTS (L99Q)

Compound

Naphthalene
Acenaphthaiene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyretic
Benz(a]amhracene
Chrysene
Benzo{b,k]fUioranthene
Benzo[a)pyrene
Benzo(e)pyrene
Indeno(l ,2,3-cdJpyrene
Dibenz(a,h]anthracene
Pentachlorophenol
Dioxins/Furans (TEC)
Arsenic
Chromium -
Chromium**
Copper
Zinc

Range •
&BS/kg DW)

Minimum

0.010 U
0.012 U
0.019 U
0.010 U
0.013 U
0.012 U
0.010 U
0.010 U
0.012 U
0.012 U
0.012 U
0.012 U
0.012 U
0.062 U
0.062 U
0.0024 U

2.1X10*1.
1.8

-1.1
0.07 UG

12
35 EM

Maximum

3.500 E
17

uoo
1.100E
1.900 E

290
960
610
170
170
170
58
50
87
87

7.2 E
2.7X10-JE

18 E
& E

0.99 G
330

490 EM

Range
(nag/kg OQ

Minimum

0.68 U
0.68 U
1.3 U

0.68 U
0.84

0.68 U
2.1
2.4

0.88 U
0.88 U
0.88 U
0.75 U
0.68 U
3.3 UE

1.7
NA

9.Qxw-*L
NA
NA
NA
NA
NA

Maximum

88,000 E
2.000 E
73.000 E
80.000 E
150.000 E
22.000 E
60.000 E
40.000 E
12.000 E
7.700 E
14.000 L
2.900 E

1.900 UE
2.200
2,200

NA
4.8xKTlE

NA
NA
NA
NA

Location of Maximum
Concentration*

Creosote Dock
Bank north of BNKR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle
Bank north of BNRR trestle

Creosote Dock
Creosote Dock

SW' Corner of M & B property
Creosote dock
Creosote dock

Between Outfalls 003 & 004
Outfall 003
Upstream

-Bank north of BNRR trestle

Based on organic carbon-normalized data for PAHs and PCDDs/PCDFs.

Abbreviations:
BNRR - Burlington Northern Railroad

DW - dry weight
EAR - elevated above reference

NA - data for these contaminants are not orginic carbon-normalized
OC - organic carbon-normalized

TEC - Toxicity equivalent concentration

Qualifiers:
E - estimated
G - actual value is probably greater than reported value

, L - actual value is probably less than reported value
M - mean
U - undetected at detection limit shown
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^ TABLE1-1
Jrr Summary of Chemical Analysis of Surface Water and Sediment
rjj Halogenated1 and Aromatic1 Volatile Organic Compounds

January 31 - February 1, 1995 Samples1

Anllrte
2-Chlorocthyl vinyl cihcr
Olloromeihine
Bmmomethine
Vinyl cMonde
QilOfoeihane
Metnylenc chloride
Tnchloronuflromtinans (I'rcon II)
I.I'Dkhloroelhene
I.l-Dichlortxlhirx-
1,2-Dichloroelhenti
Chloroform
l.l.2-TrlcMoro-l.2J-lril1uoronhinelFn»n 113)
1.2-Dkritoroefhine
I.I.UTrichlofoeihune
Ctrbon tetrechlorlcle
Bromodichlorometnine
DiehlofOdinuorornelhtns {Freon 12)
l.2.Dlchlmpropine
(run- 1 ,3-Dichlorttproperte
Trichloroeihene
Dibranuchlorometfitne
ci»-1 J-DlcNoroixopene
1 , 1 ̂ •Trtctiloroelhtne
l.2-Dlbromo«tr(i«e
BromofofTn
1,1,2,2'Telrlchlonxihane
Telrachloroctherw
ChlorotKniene'
Chlorobenzene1

Benzene
Toluene
Eihylbenzen*
Xytenei(toul>
1 .3<Dichlo4Dl>enzcne
1 .4-DicMorobentene
1.2-DlchlorobenMtic ___________ ^^—^

b-f+ktoW
NDt-l

Sedlmenl Surfice Wile
500 NO 3 ND

JOO ND 3 ND
500 ND 3 ND
'200 ND 1 ND
JOO ND 3 ND
500 ND 3ND
JOO ND 10 ND
100 NO 03 ND
100 ND 0.3 ND
100 ND 03 NO
100 ND OJ ND
500 ND 3 ND
100 ND 1 ND
100 ND OJ ND
100 NO OJNO
100 ND 1 ND
100 ND IOND
100 ND 1 ND
100 ND IND
100 ND OJ NO
100 ND 1 NO
200 ND 2 ND
100 NO 1 ND
200 NO 2ND
500 NO INO
100 NO 1 NO
100 ND 03 ND

1100 2ND
IHO Jl
110 0.7
30 NO 03 NO
JONO 01ND

100 ND I.I
100 ND 1 ND
100 3
100 ND 63

r«W-*V f-wWf-lJ
NOL.2

Sedlmenl Surtax Wile
10 ND 3 NO
10 NO 3 ND

10 ND 9 ND
2 ND 1 ND

10 ND 1 NO
10 ND 3 ND
20 ND 10 ND

1 ND OJ ND
1 ND 0.3 ND
1 ND OJ ND
1 ND 09 ND

10 ND 3 ND
2ND 1 NO
1 NO 0 J ND
1 NO OJ ND
2ND 1 ND

20 ND 10 ND
2ND IND
2 ND 1 ND
1 NO 0.3 ND
2ND 1 ND
4ND IND
2ND IND
4ND 2ND

10 ND 3 ND
2 ND 1 ND
1 ND OJ ND
4 ND 2 ND
1 NO 0.74

l.< 0.9 NO
1 ND 0.9 NO
1 ND OJ ND
2 ND 1 ND
2 ND 1 ND
2 ND 1.7
! ND )'

rt-tf-toftConcentntions sediment -ug/kg. water -ug/L) tin& Vrtr* -lead*. ul,,t^ *,.t£il

Sediment Surfocl Wile
IOND 3ND
10 NO 3 ND
10 ND 3 ND
2 ND 3 NO

10 ND 1 ND
10 NO 3ND
20 ND 3 ND

1 ND 10 ND
1 ND 03 NO
1 ND OJ ND
1 ND 0.3 ND

IOND 3ND
2ND 1 ND
1 ND 0.3 NO
1 NO OJ NO
2ND IND

20 NO IOND
2ND 1 ND
2ND IND
IND OJND
2 ND 1 ND
4ND 2ND
2ND IND
4 ND 2 ND

10 ND 3 NO
2ND 1 ND
1 ND 0 J ND

l< 2ND
4.1 O.I
IJ 0.9 ND

1 ND 0.3 NO
1 ND OJNO
2 ND 1 ND
2ND 1 ND

14 II
7.1 )«

**•' wfl""<Sediment Surhci w«u
IOND 3 NO
10 NO 3 ND
10 NO 3 ND
2ND 1 ND

10 NO 3 NO
IOND IND
20 ND 10 ND

1 ND OJ ND
1 ND OJ NO
1 ND OJ ND
1 ND 0.3 ND

IOND JND
2ND IND
1 NO OS NO
1 ND 0.3 ND
2ND 1 ND

20 ND 10 ND
2ND 1 ND
2ND 1 ND
1 ND 0.3 NO
2 IIO 1 ND
4 NO 2ND
2ND 1 ND
4ND 2ND

.IOND IND
2ND 1 ND
1 NO OJ ND
4ND . 2 N D
1 ND OJ ND
1 ND OJ ND
1 ND OJND
1 NO OJ ND
2ND IND
2 NO 1 ND
2ND 1 ND
2ND 1 ND

WR-1 OR ÎV.
Stdlnwil Suffice Wile

10 ND 9 NO
10 NO ) ND

10 ND 3 NO
2ND 1 ND

10 ND 9 NO
" IOND 3ND

10 ND 10 NO
1 ND OJ ND
1 ND OJ ND
1 NO OJ ND
1 ND 0 3 ND

10 ND 3 NO
2 ND 1 ND
1 NO OJ ND
INO OJND
2ND IND

20 ND 10 NO
2 ND 1 ND
2ND IND
1 NO 0.3 ND
2ND IND
4ND 2ND
2ND 1 ND
4ND 2ND

IOND IND
2ND 1 ND
1 ND 0 J ND
4 NO 2 ND
1 ND 0.9 ND
1 ND 0.9 ND
1 ND 03 ND
I ND OJ ND
2 ND 1 ND
2 ND 1 ND
2 NO 1 ND
IND 1 ND

WR.J'
Sedlmenl Surf«« Wile

10 NO 3 NO
10 NO 3 ND
IOND 3ND
2 ND 1 Nt>

10 ND 5 ND
10 NO 3 Ml
!0 ND 10 ND

1 ND OJ ND
1 ND OJ ND
1 ND OJ NO
1 ND OJ ND

10 ND 1 ND
2ND 1 ND
IND 03 NO
1 ND 0.5 ND
2ND 1 ND

20 ND 10 ND
2 ND 1 ND
2ND 1 ND
1 ND OJ Nt)
2 ND 1 ND
4ND 2ND
2ND INO
4NO 2ND

IOND 3 NO
2 ND 1 Nil
1 ND 0.3 ND
4 NO 2 Nti

46 OS

1.4 OJ Nti
1 ND 0.77
1 ND OJ Nti
2 ND 1 ND
2 ND 1 ND

41 1 Nt>
41 i Nr

WR.JDup'
Sediment Surface Wiier

10 NO 9 NO
10 NO 5 ND
IOND IND
2 ND 1 ND

10 ND 1 NO
10 ND 3 ND
10 NO 10 ND

1 ND OJ NO
1 ND 0 1 ND
| ND OJ ND
IND 03 ND

10 NO 1 ND
2ND 1 ND
1 ND OJ ND
INO OJND
2ND 1 ND

20 NO IOND
2ND IND
2ND 1 ND
1 ND 0.1 ND
2ND 1 ND
4Mb 2ND
2ND 1 ND
4ND 2ND

10 ND 3 ND
2ND IND
1 ND OJ ND

71 2ND
4.1 . 06

1 ND OJ NO
1 ND 073
1 NO 0.3 NO
2ND 1 ND
2ND IND
2 ND 1 ND
4 ND 1 NO

W1M
Sediment Surface Wilff

10 ND 1 NO
10 NO 3 NO
10 ND 1 ND
2 ND 1 NO

10 ND 3 ND
10 NO IND
20 ND 10 ND
1 ND OJ NO
1 ND OJ ND
1 ND OJ NO
1 ND OJ ND

10 ND 1 ND
2 NO 1 ND
1 NO OJ ND
1 NO 0.3 ND
2ND 1 ND

20 ND IOND
2ND IND
2 NO 1 ND
1 NO 0.1 ND
2ND 1 NO
4 ND 2 ND
2 ND 1 ND
4 ND 1 ND

IOND 3 ND
2ND IND
1 ND 0.1 ND
4 ND 2 NO
1 ND OJ ND

IJ 01 ND

1 ND 0.1 ND
1 ND OJ ND
2ND 1 NO
2 ND 1 ND
2 ND 1 ND
2 ND 1 NO

NMM;

'AmJfiad by method KOIO

'AMlyMd by method WHO
'NDL l-Jiimptcdon J«wi/y 3l. WR l-4iunptc*
* WR.} collected it From A*rniM iwrrnwucr ductwrft hxMton
' WR.JDup fc * blind dupUiic (libeled WR.)) of umpfe WR.}
NO Tbf uulyte »u not dri«j'd itnve the ample rvponin| limit. Vtluc ihown u rtpomn| Ifmii.
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TABLE 1-2
Summary of Chemical Analysis of Surface Waler and Sediment

Semivolatlle Orfanlc Compounds'
January 31 - February 1,1995 Samples2

Anaiyit
Accnaphlhene
BenziiJine
Acenaphlhylene
1 -Chlwoniphlhalene
Dibcnz(i.j)acndinc
1,2-Diphenylhydrazirx: .
Acetophennnr
^Aminotnphenyl
Aniline
Anthracene
BenzodOanthrtcene
Benzo(b)nirar«mneiK
BauoOtinuonnilMiK
Benzo(f.h.i)perylene
8enzo(a)pyrei>e
Benzyl alcohol
Betuok acid
4-Bromophenyl phenyl ether
Bufyl benzyl phlhaUle
4-CMonwiillne
bifU-CWoroethotyJmethaiw
Wi(2-Cnloroethyl) ether
2,2'-O«ybii(l-chlwocTOpaj«!)
2-Chloronaphthalene
*-Oilorophenyl phenyl clher
Chry«ne
Dibetu(«.n)imli recent
Dibcnzofuran
Di-n-bulyl phlhtlate
J.J'-DicMorobeiuMine
Dirthyl phlhaJile
p~DimeihylamiiMMiobenzen«
7, 1 2-DifiKthylbeiuf »)withncene
a,a-Dimethylphenethylamif»e
Dimethyl phlhilate
4,6-Dtmtro-2-melhytphenol
2,4-Diniirofoliiene
2.6-Dimtrololucne
Di-n-ocfyl phthalate
Diphenylatnine
b»(2-EthylhexyUpniluliie
Ethyl methanelulfonole
Fluunnlhene
Flworene
HexKhtofntiuUKl'icne ______

Stdlmrai Surface Watt
JJO NO ID ND

I.MO NO JO ND

3)0 NO 10 ND
JJOND 10 ND

NO' ND'
1 MO ND 50 ND

| ]!0 NO 10 ND
JJOND 10 ND
JJO NO 10 ND
IJOND 10 ND
JJO ND |0 ND
JJO ND 10 ND

JJO ND 10 ND
1)0 ND 10 ND
1)0 ND 10 ND
)»ND 10 ND
MONO 30 ND
3)0 ND 10 ND
110 ND 10 ND
JMND 10 ND
1)0 ND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO NO 10 NO
3WND 10 ND
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
MO ND 10 ND
JXJ NO 10 ND
310 ND 10 ND
J30ND 10 NO
JJO ND 10 ND
JJOND 10 NO
JJO ND 10 ND

1,«W ND 50 ND
JJO ND 10 ND
JK) ND 10 ND
330 ND 10 ND
JJO ND 10 ND
330 ND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO ND 10 ND
JJO NO 10 NO

Sediment Surface Water
JJO NO 10 NDI

1.400 ND 30 NDI
JJO ND 10 NDI
JJO NO 10 NDI

NO1 ND1

i.«oo NO so ND;
JJO NO 10 NO)
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND 10 ND!
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND JO NDI
JJO ND 10 NDI
JJO ND 10 NDI
)JO NO 10 NDI
JJO ND 10 NDI
JJO NO 10 NDI
JJO ND 10 NDI
330 ND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI
330 NO 10 NDI
310 ND 10 NDI
MO ND 10 NDI
330 ND 20 NDI
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI

JJOND 10 NDI
JJO ND 10 NDI

I.MOND JO NDI
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI
JJOND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI
JJO ND 10 NDI
130 ND 10 NDI
JJO ND 10 NDI

t**Ullt>Glll.

Sediment Surface Wale

1.600 ND JO NDI
JJO NO 10 NDI
JJO ND 10 NDI

ND1 ND*
1,600 NDI JO NDI

JJO NDI 10 NDI
3JO NDI 10 NOI
JJO NOI 10 NDI
JJO NDI 10 NOI

. .JJO NOI . 10 NDI ..
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NOI 10 NDI
JJO NOI 10 NDI
JJO NDI JO NDJ
JJO NDI 10 NDI
3JO NDI 10 NDI
130 NOI 10 NDI
JJO NOI 10 NDJ
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NOI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NDJ . 10 NDI
ttO NDI ID NDI
}JO NDI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NDI

1 .400 NDI JO NDI
JJO NDI 10 NDI
JJO NOI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NDI
JJO NDI 10 NOI
JJO NOI 10 NDI "
JJO NDI 10 NDI
JJO NOI 10 NDI
3)0 NDI 10 NDI

aLiwiia. ^uiuidll •* U£/HWj, V

Sediment Surface Wile

1.600 ND 50 ND
JJO ND 10 ND
JJO ND 10 ND

NO1 NO"
1.600 ND 50 ND
.JJOND 10 NO
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND

. _ JJO..ND_ , -. 10 NO
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO NO 10 ND
330 ND 10 ND
330 ND 50 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
330 ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND . 10 NO
MONO 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND

1 .600 NO JOND
JJO ND 10 ND
JJO NO 10 ND
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO NO 10 ND
JJO ND 10 ND
JJOND 10 ND

raicr - ug/Lj
WR.J

Sediment Surf act Wat
JJO ND 10 ND

I.WO ND JO ND
JJO ND 10 ND
JJOND |0 NO

NO1 NO1

1.400 ND JO ND
JJO ND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO ND 10 ND
JJO NO 10 ND
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 50 ND
330 ND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO NO 10 ND
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 NO
JJO NO 10 ND
MO ND 10 NO
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 NO
JJO ND 10 ND

1,600 ND 50 ND
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 NO
JJO ND 10 ND
JJO NO 10 ND
JJO ND 10 ND
JIO ND 10 ND
JJO ND 10 ND
JJO NO 10 ND

WHJ1

Srtlmml Surface Walei
JJO ND 10 ND

1.400 ND 50 ND
JJO ND 10 ND

JJO ND 10 NO
ND" ND'

1.600 ND 30 ND
JJOND 10 ND
JJO ND 10 ND
JJO NO 10 ND
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJOND 10 ND
JJO ND 10 NO
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJOND IOND
JJO ND 10 ND
JJOND IOND
MO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JIO ND 10 ND

1. 600 NO JOND
JJO ND (0 ND
JJO ND 10 NO
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
330 ND 10 ND
JJO NO 10 ND
JJO ND 10 NO
J.10 ND 10 ND

WR.JDup'

JJO ND 10 ND
I.WO ND 50 NO

JJO ND 10 ND
JJO ND 10 ND

ND' ND'
1.600 ND 50 ND

JJO ND 10 ND
JJO ND 10 ND
1JO ND 10 NO
JJO ND 10 ND
JJO ND 10 NO
JJO NO 10 NO
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
330 ND 50 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 NO
JJO ND 10 ND
JJO ND ' 10 ND
JJO ND ' 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJOND 10 NO
JJO NO 10 ND
JJO ND 10 ND
MONO IOND
JJO ND • 20 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJOND IOND
JJO ND 10 ND

1.600 ND 50 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJOND IOND
JJO ND 10 ND
JJO ND 10 ND

WR-4

JJO ND 10 ND
1.600 ND 50 NO
JJO ND 10 ND
JJO ND 10 ND

ND' ND'
1,600 ND 50 ND

JJO ND 10 NO
JJOND IOND
JJO ND 10 ND
JJO ND 10 ND
330 ND 10 NO
JJO NO 10 NO
JJO ND 10 ND
3JO ND 10 ND
JJO NO 10 ND
JJOND IOND
)JO ND JO ND
JJOND IOND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 N.D
JJO ND 10 ND
JJOND IOND
JJO ND 10 ND
JJO ND 10 ND
MO NO 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND

1.600 ND JOND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJO ND 10 ND
JJOND IOND

•JJO ND 10 NO
330 ND 10 NO
JJO ND 10 ND

«7COto4A\TAjKJOBlTAlU=SviWJF.OTii XL5 t



TABLE 1-3
Summary of Chemical Analysts of Surface Water and Sediment

Phenols'
January 31 - February 1,1995 Samples1

Aotlylt
?.4.6-Trichloropt>enol
3,4-DimMhylphenol
2.4-Dichlorophenol
!-Methyl-4. A-dinilrophcmil
J-Nlirophenol
4.6-Dichloro, 2-mcihylphtnol
2.4-DkWotophenol
J.4-Dinitrophcnol
2-Chlotophcnol
*Oilon>-]-nwthylphenol
4-OtlonHXroot
4-Chlorophenol
4-Nliropbenol
Crcwli
Penuchloropttenol
Phenol

Sediment Surfwe Wtier
200 ND I'ND
100 ND OJ NO
590 NO ) ND
200 ND 1 ND
100 ND 05 ND
190 ND 5 ND

100 ND 0.5 ND
100 ND 1 ND
100 ND OJ ND
100 NO 0.5 ND
340 ND 2ND

1.400 NO IND
200 ND 1 NO
IM ND IND
200 ND 1 ND
100 ND OJ ND

Sediment Surface Wiitr
UNO 1 NO

260 NO OJ NO
M ND 3 NO
M ND 1 NO

J90 ND OJ ND
M ND 3 ND
44 ND 0 3 ND
44 NO 1 ND
16 ND OJ ND
44 ND 0.3 ND

160 ND IND
S30 ND 1 NO
IS ND 1 ND
71 ND 1 NO
K NO 1 ND
44 ND 03 ND

SWlmenl Surf»c« W.ttr
IMNO INO
n NO 05 ND

340 ND 3 ND
180 ND 1 ND
92 ND 05 ND

110 NO 5 NO
n ND OJ NO

• n ND 1 ND
»2 NO OJ ND
n NO oj ND

320 NO 1 ND
IJOOND IND

ItOND 1 ND
160 ND IND
IM ND 1 NO
n ND 03 ND

Sediment Surf.ce W.ler
41 ND 1 ND
23 ND OJ ND

130 ND 3 ND
45 KD 1 ND
23 NO 0.3 NO

200 NO 3 NO
23 ND OJ ND
23 ND 1 ND
23 ND OJ ND
23 ND OJ NO
II ND 2 ND

330 ND 1 ND
43 NO 1 ND
41 ND 1 ND
45 ND 1 ND
23 ND 0.5 ND

WR.J
Sedlmtflt Surhct Water

31 NO | NO
IS ND 0.5 ND

130 ND 3 NO
31 ND | ND
26 NO 0.3 ND

230 ND 3 NO
34 NO 0.5 ND
W ND 1 NO
2( ND 0.5 ND
2« ND OJ ND
92 ND 2 ND

370 ND IND
51 NO 1 ND
4« ND 1 ND
51 ND 1 ND
26 NO OJ ND

WR.j'
Sediment Surfict Witer

120 ND 1 ND
64 ND 0.5 ND

3JO ND 3 ND
120 ND IND
64 ND 0,5 ND

370 ND 5 ND
64 ND OJ ND
64 ND 1 ND
64 ND OJ ND
64 ND 05 ND

230 ND 2 ND
»IO ND IND
120 ND IND
IIOND IND
120 NO IND
64 ND 03 ND

WRJOup'
StdloOTI Surf.ttW.ctr

UNO IND
410 ND OJ ND
U NO 3 NO
43 NO 1 ND

250 ND OJ ND
13 ND 5 NO
43 ND OJND

310 ND 1 ND
43 ND 0.5 ND
43 ND 0.3 ND
43 ND J ND
43 NO IND

150 ND IND
T6NO 1 NO
13 ND 1 ND
43 ND ______ OJND

WR-4
Sediment Surf** W.ctr

43 ND 1 NO
23 NO OJND

130 ND 3 NO
45 ND 1 NO
23 ND 03 NO

200 ND 3 ND
23 ND OJ ND
23 ND 1 ND
23 ND OJ ND
23 NO 0.5 NO
II ND 2ND

330 ND IND
45 NO 1 ND
41 ND 1 ND
45 ND 1 NO
23 ND ______ Q5ND

Nou:
' AMlyud by Ef>A MtlNxl KXO

'NDL!.)iunpMonl»n<iif7)l.w* M umptoelon Ptbnuiy I.
1 WR.3 Mtlaacv! M From Avcnut Itomtwiier difchwfe toettjefl.
' WRODup il I blind Duplicate llibtM WR.J) of urn,* WR.3.
NO The i/ujyft WM not ckttcted above the utnpte itporanf llmt VajtM shown it

^itrsr^'^^vrA^
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TABLE 1-4
Summary of Chemical Analysis of Surface Water and Sediment

Organochlorlne Pesticides'
January 31 - February 1,1995 Samples'1 —————

Annlvtc

IPenhtne
Endrin ildehyd*
ilphi-BHC

.beu-BHC
delu-BHC
|imm..BHC (LimJinc)
HepuchUx

JAIdnn
IHepucMor eponide
Endouirui 1
iDieMrfit
IM'-DDE
Emlrin
Endosulfwi II
M'-DDD
EixJoiulfifl lulfite
M'-DDT
Endrin k«<x«
Meihoiychlot
OilocdiM
Toxipberw

Sediment S*rtKt Wilt

J ND 5 ND
1 ND 0 03 ND
1 ND 0.0] ND
1 ND 001 ND
1 ND 00) ND
IND 005 NO
1 ND 005 ND
1 ND 005KD
1 ND . JO.OJ.ND .

It ND O.I ND
It ND 0 1 ND
UNO 0.1. NO
l« ND 01 ND
It ND O.I ND
16 ND O.I ND
16 ND O.I ND
It ND 01 ND
10 NO 0.3 NO
10 NO 0.5 ND

160 ND 1 ND

Sediment Surface W»(cr

5 NO 5 NO
1 NO 005 NO
1 NO 0 05 NO
1 ND 005 ND
1 NO 0.05 ND
1 ND 0.05 ND
1 ND 0.05 ND
1 ND 0.05 ND

... INO . ..0.05ND
16 ND O.I ND
16 NO O.I NO
ItND O.I ND
It NO O.I ND
It ND 0 1 ND
It ND O.I ND
It ND 0.1 ND
It ND O.I ND
10 ND OJ ND
10 ND OJ ND

ISO ND 1 ND |

(Concentrations: sediment - ug/kg. water - ug/L)

Sediment Suffice Witer

5 NO 5 ND
1 ND 0.05 ND
1 NO 0.0] ND
1 NO OM ND
1 NO 005 ND
1 ND 0.05 ND
1 ND 0.05 ND
1 ND 0 05 NO
1 ND 0.01 ND

l< ND 0.1 NO
II ND 0.1 ND
IS NO O.I NO
l« ND O.I ND
16 ND ' O.I ND
It ND O.I NO
16 ND O.I ND
16 ND O.I ND
10 NO OJ ND
M ND 0 J ND

IM ND 1 ND

SedhiKKl Surf.ct Wile

J ND J ND
IND 005 ND
1 ND 005 ND
1 ND 0.05 ND
1 ND 0.0] ND
1 ND 005 ND
1 NO 0.01 NO
1 NO 005 ND
1 ND 0.05 ND

IS ND 0.1 ND
ISND O.I ND
16 ND O.I ND
16 ND O.I NO
16 ND O.I ND
16 ND 0.1 ND
16 ND O.I ND
16 ND 01 ND
MND OJND
10 ND 0 J ND

ISO ND 1 ND

WR-2
SeJImenl Surface W«Ce^

100 ND | NO
5 NO 5 ND
• NO 0.05 ND
1 ND 005 ND
1 NO 0.05 ND
1 ND 0 05 ND
1 ND 0.05 ND
' ND 005 ND
1 ND 0.05 ND
' NO 0.01 ND

16 ND O.I ND
10 1 O.I ND
16 ND O.I ND
16 ND O.I ND

130 O.I ND
16 ND O.I ND

VK> O.I ND
16 ND O.I ND
10 ND 0 J ND
10 NO OJ ND

ISOND 1 NO

WHO'
Sed.'meol Surfaet V/ua

100 ND 1 NO
5 ND 5 ND
Ira 005 ND
1 ND 0 05 NO
1 ND 005 ND
IND 005 ND
INO 00] ND
1 ND 0.0] NO
1 ND 0.05 ND
1 ND 0.05 ND

16 ND O.I ND
16 ND O.I ND
16 ND O.I ND
16 ND O.I ND

1.1 1 O.I ND
16 NO O.I NO
16 ND O.I ND
16 ND O.I ND
10 ND OJ ND
10 ND 0 65

160 ND 1 NO

nac

WRODup'
Sedlmem Surface W.ier

100 NO 1 ND
: ̂ 1 NO J ND

1 NO 0.05 ND
IND 005 ND
1 ND 005 NO
1 ND 0.0] ND
1 NO 00) NO
1 ND 0.0] NO
IND 005 ND
1 NO 0.05 ND

It NO O.I NO
li NO O.I ND
It ND O.I ND
16 NO O.I ND
i.» ; 0.1 ND
16 ND O.I ND
16 ND 0.1 NO
16 ND 01 ND
W ND OJ ND
•0 ND 0.71

160 ND ________ 1 ND

WR-4

100 ND 1 NO

5 ND 5 ND
INO 005 NO
1 ND 0.0] ND
1 ND 005 ND
INO 00)5 1
INO 005 ND
1 ND 0.0] ND
1 ND 00] ND
INO ~ 0,05 ND

l< ND O.I ND
10 1 0.1 ND
16 ND . O.I ND
li NO 0.1 ND

».« 1 0 1 NO
16 ND O.I ND
17 0.1 ND
16 ND O.I NO
10 NO OJ ND
10 NO OJ NO

iao NO ___ i NO

' AMlyitoJ by Ef A Matey! 1080

f'NOL 1-JwmpUd tm;»fliury 31, WK t -* Kmpkd on F
WR') contacted u Front Av«nuc Mormwtwr di»er\*ffe location.
WKODup 11 • blind duplicate (libtikd *« 3) of uwipk WR-3

1. The fcAttyie WM potiuvf ly Idenafiod. iV utociwed nwinefical vtlut n ih
Mlyie wu noi deiccud ibuve ihe iwnphi irportuii Umli. Vih*«i

tporotinutc concentrttton of tht wulyw in the umplt,
owfi u repotting limn.
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TABLE 1-5
Summary of Chemical AnalyjU of Surface Water and Sedlnw

Organophosphonu Pesticides'
January 31 • February 1,1995 Samples'

1 —————
ITHPF

Bo) I IV

IOUofpynfo*

C<M'IIUaihOI

OlUlftOrt

loimnroion

IPfcuwUwNon

^
Mmnpho*

INlM

Plxnu
Km.)

ISunMhM
'tmiftlon (pnxMefNx)
TtKhtefTOMM ________________

Sediment Surface Water
50 NO 1 ND
50 ND 2.5 NO
SO ND 1 NO
50 ND 1 NO
SO NO 1 ND
50 ND 1 NO
50 NO 1 ND
50 NO 1 ND
JO ND 2 ND
50 ND 1 ND
50 ND 1 ND
50 ND 1 ND
50 NO 1 NO
50 ND 1 NO
50 ND 1 NO
50 ND 2 NO
SO ND 1 ND
SO NO 1 NO
50 ND 1 ND
50 NO 1 NO
50 NO 1 NO
SOND 1 ND

Sediment Surface Wller

50 NO 2.5 ND
SO NO 1 ND
SO ND 1 NO
50 ND 1 NO
50 ND 1 NO
50 ND 1 ND
50 ND 1 ND
JO ND 2 ND
50 ND 1 ND
50 ND 1 ND
50 ND 1 ND
50 ND 1 ND
JO ND I'ND
50 ND 1 ND
50 ND 2 ND
SO ND 1 ND
50 ND 1 NO
50 ND 1 NO
SO ND 1 ND
50 ND 1 NO
50 ND 1 NO

Sediment Sirfact Water
50 NO 1 NO
SO NO 2 J ND
SO NO 1 NO
50 ND | ND
50 NO 1 ND
SONO 1 ND
50 ND 1 ND
SONO IND
SOND 2ND
50 NO 1 NO
SO ND 1 ND
50 NO 1 ND
SO ND 1 ND
50 ND 1 ND

• SO ND 1 ND
SO NO 2 ND
SOND I NO
SONO 1 ND
SO ND 1 ND
50 NO 1 NO .
SOND IND
SOND INO

Sediment Siffact Wller
SO ND 1 ND
50 ND 13 ND
50 ND . 1 ND
SO ND 1 NO
SONO 1 ND
SO ND 1 ND
SOND IND
SO NO 1 ND
50 NO 2 NO
SO ND 1 ND
50 ND 1 NO
50 NO 1 ND
SO ND 1 NO
SO ND 1 ND
SONO INO
SO ND 2 ND
50 NO 1 ND
SO ND 1 ND
50 NO 1 NO
SONO IND
50 NO 1 NO
SONO INO

WR-J
Sediment Surface Water

SO NO 1 NO
SO NO 2J NO
SO NO 1 NO
50 ND 1 ND
50 ND 1 ND
50 ND 1 ND
SO ND 1 NO
SO ND 1 NO
50 ND 1 ND
SOND 1 ND
SOND IND
SOND IND
50 NO 1 ND
SONO 1 NO
50 ND 1 ND
50 NO 2 ND
SO NO 1 NO
50 ND 1 NO
SOND INO
SOND 1 NO
SO ND 1 ND
SONO 1 ND

—— _,

Sediment Surface Water
50 ND 1 ND
SOND 15ND
90 ND 1 NO
M ND 1 ND
50 ND 1 ND
50 ND 1 NO
50 ND 1 ND
SO ND 1 ND
SOND IND
M INO
50 ND 1 ND
SO ND 1 ND
50 ND 1 ND
50 ND 1 ND
50 ND 1 ND
JO ND INO
SO ND 1 ND
50 NO 1 NO
50 ND 1 ND
50 ND 1 ND
50 ND IND
» ND 1 ND

WR.JDup'

SOND M
SOND UNO
SO NO 1 ND
SO NO 1 NO
SO NO 1 NO
SO ND 1 NO
SO ND | ND
SONO INO
SO ND J ND
SOND IND
SO ND 1 ND
SO ND 1 ND
50 ND 1 NO
SOND IND
SO ND 1 NO
SO ND 1 ND
SO ND 1 ND
SO ND 1 ND
SOND IND
SO ND | ND
SONO IND
SO ND 1 ND

WR-4
Sediment Surface Waltr

SO NO l NO
SO ND J.5 ND
50 ND 1 ND
SO ND 1 ND
50 NO 1 ND
50 ND 1 ND
SO NO 1 ND
50 NO 1 ND
SO NO 2 ND
50 ND 1 ND
SO ND 1 ND
50 NO • 1 ND
50 ND 1 ND
SO NO 1 NO
50 ND 1 ND
SO NO 2 ND
50 ND 1 ND
SO ND 1 ND
50 NO 1 ND
50 ND 1 ND
SONO 1 NO
SOND 1 NO

INoJ
1 Ai M«iT»d 11*0
'NDL |.)iwnpl«J<M> JWHU*>)|; WR I -4 umplMi on Fcbruwy 1

I* WB-) collected M Front Aw*** iiorm*>«Mr dacrw|« taUMM.
r WR.JDup ,i i blind (JuptKi* [ItbtM WK']} of tunpli Wft.3
NO. TS* wulrtt *« no« dcMCHd tJxnt ih« Minpta rtponm| limn n>f»nin| lin

^



• <-> TABLE 1-6
^° Summary of Chemical Analysis of Surface Water and Sediment

| C"> Chlorinated Herbicides'
January 31 - February 1, 1995 Samples'

|

Anolrte
1 BnHnoiyntl
1 2.4-D

2.4.DB
I 2,4J.T?(S>I«>|
* 2.4J-T

MCPA

I MCPP
Dinoteb
Dalapon

I Diclihxprop
Dkambt 1

Sediment Suffice Water

620 ND 130
500 ND 1 ND
23 ND 0 14
15 ND ».3

15.000 ND JO ND
23.000 ND JO ND

120 NDI 0.23 NDI
JOOND JND
120 ND 0,23 ND
JO ND O.I ND

Sediment Suffice Water

23 ND 140
100 ND 1 ND

3ND 02
JND 7.9

3.000 ND 50 ND
5.000 ND 50 ND

25 NDI 0.23 NDI
100 ND 3ND
23 ND 0.23 ND
10 ND O.I ND

(Conccntn

Sediment Suffice Wiler

230 ND 130
1.000 ND 1 ND

50 ND 0 22
50 ND 13

30.000 ND 30 ND
50.000 ND 30 ND

230 NDI 0.23 NDI
100 ND 5 ND
230 ND 0.23 ND
100 ND O.I ND

tions: sediment - ug/kg, \

Sediment Suffice Water

13 ND 0.23 ND
100 ND 1 ND

5 ND 0.05 ND
5 ND 0.05 ND

5.000 ND 50 ND
5.000 ND 30 ND

23 ND 0.23 ND
100 ND 3ND
23 ND 0.23 ND
10 ND O.I ND

vater - u«/L)

Sediment Suffice Wtter
120 ND 0.23 ND
120 ND 0.23 ND
500 ND 1 ND
23 ND O.OJ ND
23 ND 0.03 ND

25.000 ND 30 ND
23,000 ND 30 ND

120 ND 0.25 ND
JOOND SND
120 ND 0.23 ND
50 ND O.I NO

" WRO3

Sediment Surface W«|er
230 ND 0 23 ND
250 ND 1

1.000 ND 1 ND
SOND 001]
30 ND 0 03 ND

JO.OOO ND JO ND
30.000 ND 50 ND

250 ND 0.23 ND
1,000 ND 5 ND

250 ND 0 25 ND
100 ND O.I ND

WR-JDup'
^Sediment Surface W.ler

1200 NO 1.2 ND
1 JOOND 1.2

3.000 ND 1 NO
230 ND o.ll
230 ND 0 05 ND

230.000 ND JO ND
250.000 ND JO ND

1200 ND 0.23 ND
5,000 ND 3 ND
1200 ND 0.23 ND
500 ND 0.1 NO

Now:

WR-4

23 ND 023 ND
23 ND 025 ND

100 ND 1 ND
5 ND 0.0) ND
J ND 003ND

3.000 ND 30 ND
J.OOO ND . JO ND

23 ND 025 ND
100 ND JND
25 ND 0.23 ND
10 NO _____ O.IND

1 ' Analywl br BPA Melhod IIJO
• 'NDL 1-3 itmplod on January 31. WR M tampledon February t.

1 WR-3 colkcKd tl tfic Front Avenue luxtnwawr dachuft location.

1 ' WR-3Dup 11 < blind duplicate (Ubeled VVR-5) of lamph WR.J
/: The analyie »u poiili»elv Kfcmified: the auoeiatgd numerical valw ii tin «ppro«imatt contetumion of tt« Miljrte In tin i«mpl<
ND Tn« inaJytc wu not tkiected above <h« umpk reponinf llmh. VaJut thown tl reporljn| limli.

1
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TABLE 1-7
Summary of Chemical Analysis of Surface Water and Sediment

Dloxhw/Funms!

Analnc
I) 7.I.TCDF
T««ITCt>Fi
IJJ.7J.PKOF
U.O.I-P.CtM'
TOTJP«COPi
UJ.4.7.l-HiCDF
IJ.].4.7.|.H«COF
IJ.4.6.7,|.H<CDF
IJJ.7.I,9-H»CDF
ToulH.CUFi
UJAW.MIpCDF
tJJ.4.7.M-HpCDF
foul HpCDPi
OCOF
2J.7J-TCDO
ToulTCDOi
IJJ.WeCDD
T««IP«CDDi
UJ.4.7.I.H.COD
IJJ.4.7.|.HiCDO
IJJ.7.I.»-H«COD
Tml H.COD.
IJJ.4.«.J.I.HpCDD
ToulMpCODl
OCDD

January 31-February 1, 191

(Concentrations: sediment • pg/
: NDL-I
• SntlmnK SurfK« Waicr

— UNO

1 ISO (.1
1 1 NO 2J NO

| l.» NO 1 NO
10 61 HO
i 1 ND 1.1 HO
1 J ND 1.4 ND

1 I 2ND UNO
OIIND 045 ND

20 11 ND
1] 41

l.s ND J.» ND
43 160
n iTo
« 12

100 I.I )
UNO UNO
IJ UNO
1 1 ND t.l ND
4 4 ND 3 J ND
J J ND 4.1 ND
26 11 ND
69 140

160 400
450 1500

NDL-2
Sediment Sirftct Wiltr

1.7 17 ND
ill 46 ND
1 1 ND 1 6 ND

0.»7 ND 1 4 ND
M 4JND
2 ND 1 7 ND

UNO I.I NO
0 11 ND 0.» ND
0.2 ND ' ' 097ND
20 10 ND
13 11 ND
UNO 1.9 NO
41 74
41 11

2.» 1.7 ND
j? 4j ND;

0.14 ND l.< ND
IJ ND 1.4 NB
I.I ND 1.1 NO
4.1 ND 3.1 ND
2.6 ND l.< ND
14 7.1 NO
70 »4
in i»
ICO 740

NDLO
Stdlmmf 3«rfMt Wiicr

7.7 14 ND
120 47 ND
UNO UNO
1.4 ND 1 J ND
» 4 NO
1.4 ND 1.4 ND
1J NO I.I NO

O.I* ND an ND
017 ND 1.4 ND

10 1.9 NO
1} 17 ND
U ND U ND
40 41
IS M

4.4 }.< ND
10 1.4 NO/

0.*7 ND 1.9 ND
1.4 1.* ND
I.I ND 0<5 ND
4.1 ND 2J ND
1.7 NO 1J ND
1* 4ND
70 51

IM 140
120 170

WH-I
SnUmcnl SmtKt Wilcr

l.« 0.7< ND
(.1 IJ NO

0.97 ND 1.) NO
0.45 ND 1 J ND
11 IJ ND
1.1 ND U ND
1 » ND IJ ND

0.41 ND l.« ND
0.11 ND 1 ND
5.1 2ND
IJ IJ ND
I.I ND OJt ND
11 UNO
31 ).4 ND

OJI ND 0.1 ND
O.tJ ND U ND)
0.45 ND IJ ND
0.15 ND 1 J ND
0.41 ND IJ ND

1ND UNO
1.4 NO 1 J ND
5.1 1 J NO
40 SJND
U 9J NO

150 41 ND

95 Samples1

, water - pg/L)
WR-2

Srtlmtol Surf«c« Wait
i» UNO
70 1 J ND
U l.» ND
U 1.7 ND

110 1 » ND
140 0 14 ND
<5 OS) NO
11 0.« NO

IJ ND 0_» ND
110 0.14 ND
90 1.4 ND
H . OJ5 NO

160 l.» ND
120 4.1 NO

0.41 ND 1 ND
II 2ND)

0.61 ND 1 J ND
UNO UNO

OJI ND 1.6 ND
2.1 ND 1.6 NO
I.I ND 1.4 ND
5.2 1.6 ND
J4 6.4 ND
II 6.4 ND

110 60

WHO1

S«dlmtnl Surfxt W«itr
1.5 ' «4

*i m
5 41 ND

) 1 ND 5.4 ND
61 15 ND
II 14 ND

f6ND II ND
}J ND 7 J ND

0.41 ND OMND
I] 17
76 ND 110
6 11 ND

150 140
]M 140
1.4 J.1 ND
14 31 I
l.» ND 1.7 ND
16 ND 1.4 ND

4 ND 4 « ND
15 10 ND

14 15 ND
IS 7»

110 540
740 1100,

1600 6200

.Wt-JDV
Stdlm«l Surf««Wiler

IJ 6.4

»7 71

4.2 ND 4 » ND
1 6 ND 56 ND
<0 24 ND
10 IS ND
17 ND 10 ND

1 J ND 7.2 ND
0.1 ND 0 16 ND
« 14
17 ND 120
IJ UNO
1K> }40
560 310
2J 4.4 ND
15 14)

O.M NO 1 J ND
2.4 ND 7J ND

5 4.6 ND
1* It ND
11 14 ND

MO 71
540 510
MO 1000

6200 5400

WR-4
StJInieni Surface W»ttf

4.5 61
10 61

6J 4 1 NO
2J ND 1.6 ND
6.2 4.1 ND
6.7 4J ND
24 ND 1 J ND

077ND 0.71 ND
0.26 ND 01 ND
67 4JND

6.1 IJ ND
1.6 ND 1.9 ND
11 3JND
15 7.6 ND

0.14 ND 0.14 ND
66 1JNDI
II ND 2.7 NO

1 ND 1 J ND
0 4 ND 1.4 NO
1 J ND IJ ND
UNO 1.4 ND

5 1.4 NO
16 74 ND
*7 1.1 NO

ISO 67

4 WR.JDup U I Mind duplKitt (Mutal Wft-5) o< MmpH WR-1.
/: T)» uulyrc »u pxiuwlr iiHminM; «c MiocliiW nxMnol »h< n At i«iii»linue conommlon of UK uWr" l« *• umpl«.
ND: TV. inline >u ml *-imM >tnn tta umph RfOllill IMl. Vilvi itoon II rtftrtifit UlML

:&^:J^^i^${^&yi^#«'*^^
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TABLE 1-9
Summary ot Chemical Analjnii of Surface Water and Sediment

IVfeUls'
January 31-FebruarJ 1,199$ Samples*

AnoH
C**"!**
CftfonM«m
U*
Mtmnr

NDL-I
MlmM $urf«« Wtlw

Dtu. T*Ul
——— IjTl OOOJND DOOM

0.11 0000! NO 00003 NO
71 0001 NO OOOM

]<| 0005 ND 0011
0.1 NO 00001 NO 0.0001 ND

NDL-1
S«UnMM SorfM W>IM

Km. T«l
1041 000) NO 00064

0.11 0,000) NO 0000] NO
10.) o.ooi ND o.oon
!5I 0.00) NO 0.00*1
0.1 NO 0.0001 NO 0.0001 ND

X J 0014 001 NO

NDt-J
S«llm~) Surfra W»ur

Ota. T«*l

0.1 0.000) NO 0 00) NO
;.t o.ooi NO "o.oon

K.1 0.00) NO 0.00) NO
0.1 ND 0.0001 NO 0.0001 NO

JJJ 001 ND 001 ND

WR.I
Sidlmnit S«rfne< Wiur

Dta. T«OI

0.01 1 0.000) NO 0.000) NO
M.tJ 0.001 ND 0.0014
t J 0.00) ND 0.00) ND
0.1 ND 0.0001 ND 0.0001 NO

W.I 001 ND 0.01 NO

S«4tnM>t SftfKt Wtur
M* T«ul

o.on 0.000) NO 0.000) NO
' M.»l O.WINO O.OOU

11* 0.00) ND 00] ND
O.I NO 0.0001 NO 0.0001 ND

«OJ 0.01 ND 001 ND

WR.J'
Stdtnmt SutfiKt W.ur

Dta. T«ul

1.7 0.000) NO O.OOT7
It 1 O.OOI NO 0.011

7«.2 0.00) ND 0.1
OJ4 0.0001 ND 0.0014
411 0<M» NO 0.17

WR.3O«r4
SollmM SwbnWattr

OW r«J

0.11 0.000)NO 0.0017
II.H 0001 ND 'Ml«
n.« o.go) NO oji
l.i 0.0001 ND 0.00057
Ml O.OMND 0.»

WR-4
SWlnw.1 Swftc* W.ur

Dta. T«ul

O.OC7 0.000] ND 0.000) NO
»J 1 O.OOI NO 0.0014

U.t 0.00) ND 0.005 HO
0.1 ND 0.0001 ND 0.0001 ND

U.4 O.OU ND 0 01 ND

ffi J^L:-H*W^JV •)>•

I >

C i



APPENDIX A-7

SEDIMENT CHEMISTRY DATA

SITE 11 - GOULD, INC.
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SITE ID: 49

CHROMIUM

LEAD

O

SULFURIC ACID

ZINC

Gould Inc./NL Industries Inc. SITE SUMMARY REPORT
= sx***t*t~BXi = *smsas*ysstiaisxy:ssssssz:z:s3Sss3S£izix

to 0.017 ppm
to 290 ppm

Groundwater Up
Soil Up
Land Treatment
Landfill
Closed
Pile
Sump
Date released: Between 1949 and 1981
Quantity Released: Unknown
Data Source: Remedial Action Cerclis
Study

Laboratory Data
Laboratory Data

File, Remedial Investigation/Feasibility

Air
Grnundwater

To 5.2 microg/cu.m
Up to 0.29 ppm
Up to 12,000 ppm
Up to 20,000 ppm
Up to 0.28 ppm

Laboratory Data
Laboratory Data
Laboratory Data
Laboratory Data
Laboratory Data

.1% to 14.5V lead

\ Soil
Surface Water __ ..._, ._«.
Comments: Lead-bearing waste contains 3,
Date released: Between 1949 and 1981
Quantity Released: 82,000 tons waste
Data Source: Remedial Action Cerclis File, Remedial Investigation/Feasibility
Study
Groundwater pH 5,7
Soil pH 4.7
Surface Water pH 6,3
Land Treatment
Landfill
Closed
Pile
Sump
Date released: Between 1949 and 1981
Quantity Released: 6.5 million gal.
Data Source: Remedial Action Cerclis
Study

Laboratory Data
Laboratory Data
Laboratory Data

File, Remedial Investigation/Feasibility

to 6.9 ppm
to 10,000 ppm
to 0.041 ppm

Groundwater Up
Soil Up
Surface Water Up
Land Treatment
Landfill
Closed
Pile
Sump
Date released: Between 1949 and 1981
Quantity Released: Unknown
Data Source: Remedial Action Cerclis File,
Study

Laboratory Data
Laboratory Data
Laboratory Data

Remedial Investigation/Feasibility



SOtrtCHT

SArRE 1

SD-OI
SB-02
SD-03
SD-04
SD-05
SD-04
6M7
SB-08
SB-09

- (R

UH

98420
98420
98420
98374
98J.7 4
98374
98424
98424
98J74

OUHO . .U

DATE

08/20/84
08/20/84
08/20/84
08/19/84
OB/19/B4
08/19/84
08/21/84
OB/21/84
OB/ 19/84

iG-SEPl,

p.H

8.10
8.00
8.50
9.30
9.10

10.20
9.20
8.80
9.00

1984) HI Could

Pb AI Cd Cr Hex Cr
k)Ag •g/M »?'*? »«/»g »9/l'

1400
7200

140
'|500 <I.O 2-5 340 9.3

1000 45,0 4.4 840 4.2

"! 5J U 0~5 9 U0.5
30

1000. 37.0 3.9 970 4.2

2n ft
»g/Hg «g/lg

—

_• — •*

430 18000
920 41000

72 38000
„ ..

840 41000

S04 CE
>q/t; 1

—

—
45000
5000
„
51

—
4200

Cop
1)

•*»

—
7.4
3.5
—
1.8
—
7.4

101 SI
I

43
33
77
23
23
44
71
70
23

IDS EP Pt
M/L

.9

.8

.2

.9

.7 0.4

.4

.9

.7

.8 0.4

EP At EP Cd
»q/l »g/t

..
--

0.01 ' 0.02
— m ••"

—

""* *"*

U 8.01 0.02

E P C f
H/L

—
*-

U O.I
""

U 0.

I MI) MI4I/100 q» (a i r Jr lni)
U! prtcetdlng < nutbcr indlct t i t

o

o
0)

(D

O



APPENDIX A-8

SEDIMENT CHEMISTRY DATA

SITE 13 - RIEDEL ENVIRONMENTAL SERVICES
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Maul Foster & Associates
Project: Zidell
Sample Matrix: Soil

Service Request: K9605476
Date Collected: 9/3/96
Date Received: 9/4/96

Total Solids

Prep Method:
Analysis Method:
Test Notes:

Sample Name

SED1-090396-1.2
SED2-090396-1.6
SED3-090396-0.6
SED4-090396-1.4

NONE
160.3M

SED6-090396-1.1
SED7-090396-0.8

Lab Code

K9605476-001
K9605476-002
K9605476-003
K9605476-004
K9605476-005
K9605476-S06
K9605476-007

Date
Analyzed

919196
9/9/96
9/9/96
9/9/96
9/9/96
9/9/96
9/9/96

Units: PERCENT
Basis: NA

Result

48.7
46.8
66.3
53.0
51.6
50.9
53.7

Result
Notes

pproved By:
»I Satb/WO»S

Date: '(a. 00003
-Simple FtpNoj



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Maul Foster & Associates Service Request: K9605476
Project: Zidell Date Collected: 9/3/96
Sample Matrix: Soil Date Received: 9/4/96

Date Extracted: 9/12/96

Total Metals
Units: ing/Kg (ppm)
Dry Weight Basis ;.

Sample Name: SED 1-090396-1.2 SED2-090396-1.6 SED3-090396-0.6
Lab Code: K9605476-001 K9605476-002 K9605476-003

Date Analyzed: 9/13/96 9/13/96 9/13/96

EPA
Analyte Method MRL
Antimony 6010A 10 ND ND ND
Arsenic 7060 1 . 5 4 2 1
Beryllium 6010A 1 ND ND ND
Cadmium 6010A 1 ND ND ND
Chromiam 6010A 2 - 38 41 25
Lead 6010A 20 ND ND ND

6010A 10 87 33 18

3S30EPA/1020W
»rmcr Kl -

ApprovedBy: _________________ ^—— ________ Date: ^Af 00004

O'SS



COLUMBIA ANALYTICAL SERVICES, INC

Analytical Report

Client: Maul Foster & Associates Service Request: K9605476
Project: Zidell Date Collected: 9/3/96
Sample Matrix: Soil Date Received: 9/4/96

Date Extracted: 9/12/96

Total Metals
Units: .mg/Kg (ppm) .

Dry Weight Basis
t(

Sample Name: SED3-090396-1.4 SED5-090396-1.2 SED6-090396-I.1
Lab Code: K9605476-004 K9605476-005 K9605476-006

Date Analyzed: 9/13/96 9/13/96 9/13/96
EPA

Analyte Method MRL
Antimony 6010A 10 ND ND ND
Arsenic 7060 1 35 10 6
Beryllium 6010A 1 ND ND ND __
Cadmium" 6010A 1 ND ND ™" ND
Chromium 6010 A 2 42 54 44
Lead 6010A 20 60 38 45
Nickel 6010A 10 27 34 29

Approved By: ____
3SMBWI03W4

0547SICP JCI - Staple (3) 9/19/94

Date: fc^Ak 00005

033



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Maul Foster & Associates Service Request: K9605476
Project: Zidell Date Collected: 9/3/96
Sample Matrii: Soil Date Received: 9/4/96

i Date Extracted: 9/12/96
i

Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name: SED7-090396-0.8 Method Blank
Lab Code: K9605476-007 K9605476-MB

Date Analyzed: 9/13/96 9/13/96
! EPA

Analyte : Method MRL
Antimony 6010A 10 ND ND
Arsenic 7060 1 4 ND
Beiyllium 6010A 1 ND ND
Cadmium 6010A 1 ND ND
Chromium 6010A 2 - 38 ND
Lead 6010A 20 ND ND
Nickel 6010A 10 29 ND

__________ Date:
3SMEPA/ID2094 ~^

O'KTSICP JCl - Smple 0) W1WW

/%, 00006



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client
Project
Sample Matrix:

Maul Foster & Associates
Zidell
Soil

Service Request: K9605476
Date Collected: 9/3/96
Date Received: 9/4/96

Date Extracted: 9/9/96

Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A

Units: ing/Kg (ppm)
Dry Weight Basis

Sample Name:
Lab Code:

Date Analyzed:

Analytc

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

MRL

0.1
0.1
0.1
0.1
0.1
0.1
0.1

SED 1-090396-1.2
K9605476-001(F)

9/13/96

0.2
<0.2
0.2
<0.2
<0.2
<0.2
<0.2

SED2-090396-1.6
K9605476-002(F)

9/13/96

<0.2
<0.2
<0.2
<0.2
<0.2
0.2
O.2

SED3-090396-0.6
K9605476-003

9/13/96

ND
ND
ND
ND
ND
ND
ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By:
JSI2/1205M

OM7SSVGJSI-IO9/IS/96

Date:
00007

PigeNo

10



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Maul Foster & ssociates
Project: Zidell ]
Sample Matrix: Soil I

Potychlorinated Biphenyis (PCBs)
EPA Methods 3540B/8080A

Units: mg/Kg (ppm)
Dry Weight Basis

Service Request: K9605476
Date Collected: 9/3/96
Date Received: 9/4/96

Date Extracted: 9/9/96

Sample Name:
Lab Code:

Date Analyzed:

Analyte

Aroclor 1016
Aroclorl221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

MRL

0.1
0.1
0.1
O.I
0.1
0.1
O.I

SED4-09Q396-L4
K9605476-004(F)

9/13/96

<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2

SED5-090396-1.2
K9605476-005(F)

9/13/96

<0.2
<0.2
<0.2
<0.2
<Q.2
<0.2
<0.2

SED6-090396-1.1
K9605476-006(F)

9/13/96

<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2

levaThe MRL is elevated because of the low percent solids in the sample as received.

Approved By:
3S2/120J94

Date:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Maul Foster & Associates Service Request: K9605476
Project: Zidell Date Collected: 9/3/96
Sample Matrix: Soil Date Received: 9/4/96

Date Extracted: 9/9/96

Porychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A

Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name: SED7-090396-0.8 Method Blank
Lab Code: K9605476-007(F) K960909-MB

Date Analyzed: 9/13/96 9/12/96

Analyte MRL

Aroclor 1016 0.1 <0.2 ND
Aroclor 1221 0.1 <0.2 ND
Aroclor 1232 0.1 <0.2 ND
Aroclor 1242 0.1 <0.2 ND
Aroclor 1248 0.1 <0.2 ND
Aroclor 1254 0.1 <0.2 ND
Aroclor 1260 0.1 <0.2 ND

The MRL is elevated because of the low percent solids in the sample as received.

Approved By: V//fa//£. // AAalfcl________________Date:. <*/^- 00009
3SJ2/1JM94

Ftp No,.



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Maul Foster & Associates
Project: Zidell
Sample Matrix: Soil

Service Request: K9605476
Date Collected: 9/3/96
Date Received: 9/4/96

Date Extracted: 9/6/96

Butyltins*
Units: fig/Kg (ppb)
Dry Weight Basis

Analyte:
Method Reporting Limit:

Triburyltin
3

Dibutyltin
3

Butyltin
3

Sample Name

SEDl-090396-1.2
SED2-090396-1.6
SED3-090396-0.6
SED4-090396-1.4
SED5-090396-1.2
SED6-090396-1.1
SED7-090396-0.8
Method Blank

Lab Code

K9605476-001
K9605476-002
K9605476-003
K9605476-004
K9605476-005
K9605476-006
K9605476-007
K9600906-MB

Date
Analyzed

9/13/96
9/13/96
9/13,16/96
9/13,16/96
9/13/96
9/13,16/96
9/13/96
9/13/96

ND
7

18000
32000
970
2600

4
ND

ND
ND
320
470
53
150
ND
ND

ND
ND
8
8

ND
ND
ND
ND

Methodology based on C.A.Krone, et al., "AMethod for Analysis of Butyltin Species and
Measurement of Butyltins in Sediment and English Sole Livers from Puget Sound," National Marine
Fisheries Service, National Oceanic and Atmospheric Administration, Seattle, WA, November 1988.

Approved By:
JAD A/101194

OM74SVG.DOI -Butyfa

Date.
00010

104



APPENDIX A-9

SEDIMENT CHEMISTRY DATA

SITE 15 - PORT OF PORTLAND — SHIP REPAIR YARD
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SITE ID: 271 Port of Portland - Ship Repair Yard SITE SUMMARY REPORT
: «t s, • 3 «J

PATHWAYS:

-significant sediment contamination remains in the Willamette River, especially around
Drydocks #1 and #3. may be widespread as a result of facility operations.

Sediment contamination can be stirred up by river currents and seasonal changes in the
elevation of the Willamette River, and thereby leach contaminants into the raver.

SUBSTANCE

ARSENIC

BENZO{a)ANTHRACENE

i
' > /BENZO(a)PYRENE

OK
CH, L BENZO (b)FLUORANTHENE

CADMIUM

CHROMIUM

CHRYSENE

COPPER

SUBSTANCE CONTAMINATION

MEDIA
CONTAMINATED CONCENTRATION LEVEL EVIDENCE'

OBSERV.
DATE

>Sediment 640 ppm
Date released: continuous
Quantity Released: unknown

^Sediment 1.2 ppm
Date released: continuous
Quantity Released: unknown

y Sediment 1 ppm
Date released: continuous
Quantity Released: unknown

^Sediment 1.3 ppm
Date released: continuous
Quantity Released: unknown

? Sediment 8 ppm
Date released: continuous
Quantity Released: unknown

^ Sediment 95 ppm
Date released: continuous
Quantity Released: unknown

~? Sediment 1.4 ppm
Date released: continuous
Quantity Released: unknown

^ Sediment , 506 ppm
» Sediment 2,200 ppm
Other
dry docks
Date released: continuous practice;
Quantity Released: unknown

Laboratory Data 27-SEP-90

Laboratory Data 15 -DEC- 94

Laboratory Data 15 -DEC- 94

Laboratory Data 15 -DEC- 94

Laboratory Data

Laboratory Data

27-SEP-90

15 -DEC- 94

Laboratory Data 15 -DEC- 94

Laboratory Data
Laboratory Data

specific dates unknown,

17-DEC-92
15-DEC-94

21>-



SITE ID: 271 Port of Portland - Ship Repair Yard
• £S:3SSSS==S =

FLUORANTHENE

' INDENO(1,2,3-cd)PYRENE

LEAD

MERCURY

„> Sediment 2.7 ppm
Date released: continuous
Quantity Released: unknown

yr Sediment 0.67 ppm
Date released: continuous
Quantity Released: unknown

2> Sediment 670 ppm
Date released: continuous
Quantity Released: unknown

> Sediment 2.1 ppm
Date released: continuous
Quantity Released: unknown

SITE SUMMARY REPORT

Laboratory Data 15 -DEC- 94

Laboratory Data 15-DEC-94

Laboratory Data 27-SEP-90 ,

Laboratory Data 15-DEC-94

OIL OR FUEL RELATED COMPOUNDS Surface Water See comment
Date released: 11-14-87
Quantity Released: unknown
Data Source: EPA inspector observation

PCBs

PHENANTHRENE

'•'PYRENE

TIN

ZINC

•} Sediment 0.71 ppm
Date released: continuous
Quantity Released: unknown

? Sediment 2.6 ppm
Date released: continuous
Quantity Released: unknown

^ Sediment 2.8 ppm
Date released: continuous
Quantity Released: unknown
Surface Water 0.018 ppm
Sediment 17.6 ppm
Date released: continuous
Quantity Released: unknown
General Comments: (Tributyl tin)

•> Sediment 7,000 ppm
^Sediment 369 ppm
Other
dry dock
Date released: continuous
Quantity Released: unknown

on day of release; DEQ NOV 1-19-88

Laboratory Data 15-DEC-94

Laboratory Data 15-DEC-94

Laboratory Data 15-DEC-94

Laboratory Data 14-DEC-92
Laboratory Data 15-DEC-92

Laboratory Data 27-SEP-90
Laboratory Data 17-DEC-92

MEDIA CONTAMINATION COMMENTS:



Table 2 - Drydock No. 3 - Post-Dredge Analytical Results
r1'

Hart Crowser
J-5612

Metals in rag/kg
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc_____________

Butyltins as Ion in jig/kg
Tributyltin as Ion___

Pesticide/PCBs in ng/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT
Arocior 1254
Aroclor 1260
Total PCBs
Chlordane
Dieldrin
Endrin
Endrin Aldehyde
Gamma-BHC(Lindane)
Heptachlor Epoxide

SemivolatUes in fig/kg
1,4-Dichlorobenzene
2,4-Dinitrotoluene
2-Methyinaphthalene
4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene

412-1332
DD3-C1B
Post-Dredging
12/15/94

3.5
140
1.2
42

1500
97

-0.22
24

0.8
1500

50 U
50 U
54
50 U
94

250 U
.260

220
310
130
140

412-1333
DD3-C2B
Post-Dredging
12/15/94

.4.4
52

0.92
54

1800
140
2.1
2.7

0.56
1500

50 U
50 U

210
97

380
530
880
770

1000
430
440

•"•-"-- •--_

412-1334-̂
DD3-C3B
Post-ureoging
12/15/94

4
78

0.93
95

2200
330
1.3
30

0.81
1400

50 U
50 U

220
89

430
630

1200
1000
1300
610
570

412-1326
)DD3-S1
Post-Dredging
12/15/94

1.3
18

0.32
30

610
52 .

0.24
17

0.25
360

4300

230
260
50 U
50 U

120
250 U
420
340
440
210
250

" Sheet 1 of
412-1327
DD3-S2
Post-Dredging
12/15/94

T 9Z.O

63
0.54

48
1400

84
O fiS.00

23
0.36
610

5800

1 U
! U
3 U

510
200
710

I U
2 U
2 U
3 U
1 U

0.8 U

50 U
. 50 U

110
. 50 U

190
300
520
440
600
270
290

136



Table 2 - Drydock No. 3 - Post-Dredge Analytical Results Hart Crowser
J-5612

Sheet 2 of 4
Lab ID
Sample ID
Group
Sampling Date

Ji.. -lj .. . • . - . L w

îs(2-ethyfhe"xyi)Phth"alate " '
Butylbenzyl Phthalate
Carbazole
Chrysene
Di-n-butyl Phthalate
Dibenz(a,h)anthracene
Dibenzofuran
Dimethyl Phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Pyrene

Volatiles in fig/kg
2-Butanone
Acetone
Benzene
Chlorobenzene
Etnylbenzene
Total Xylenes

412-1332
DD3-C1B
Post-Dredging
12/15/94

noo '
50 U
71

320
250 U
50 U
71
50 U

750
130
50 U
50 U
50 U
50 U

130
50 U
50 U
50 U
52
50 U

250 U
760
550

412-1333
DD3-C2B
Post-Dredging
12/15/94

" 1400
140
230

1000
110
110
270
50 U

2200
430

50 U
50 U
50 U
50 U

450
50 U
50 U
50 U

220
50 U

250 U
2300
1800

412-1334
DD3-C3B
Post-Dredging

1 12/15/94

1900
110
260

1400
250 U
150
360
99

2700
570
50 U
50 U
50 U
50 U

670
50 U

, 50 U
50 U

260 •
50 U

250 U
2600
2800

412-1326
DD3-S1
Post-Dredging
12/15/94

1100
50 U
74

490
250 U
55
83
50 U

1000
140
440
230
50 U

210,
210
50 U
50 U
50 U
54

300
250. U
880
780

500 U
500 U
100 U
100 U

2000
3200

412-1327
DD3-S2
Post-Dredging
12/15/94

750
50 U

130
590
250 U
76

140
50 U

1400
230
50 U
50 U
50 U
50 U

' 300
50 U
50 U
50 U

120
50 U

250 U
1300
1000

500 U
500 U
100 U
100 'U

1000
2300

109



Table 2 - Drydock No. 3 - Post-Dredge Analytical Results Hart Crowser
J-5612

Sheet 3 of 4
Lab ID
Sample ID
Group
Sampling Date

VIetals in rag/kg
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Butyltins as Ion in fig/kg
Tributvltin as Ion

Pesticide/PCBs in (ig/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aroclor 1254
Aroclor 1260
Total PCBs
Chlordane
Dieldrin
Endrin
Endrin Aldehyde
Gamma-BHC(Lindane)
Heptachlor Epoxide

Semivolatiles in pg/kg
1 ,4-Dichlorobenzene
2,4-Dinitrotoluene
2-MethylnaphthaIene
4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
B enzo(k)fluoranthene

12-1328
D3-S3
ost-Dredging
2/15/94

1.4
20

0.69
49

1100
110
1.4
27

0.51
760

9600

1 U
1 U
3 U

740
270

1010
1 U
2 U
2 U
3 U
1 U

'0.8 U

50 U
50 U
50 U
50 U

- 100
250 U
320
290
390
140
180

412-1329
DD3-S4
Post-Dredging
12/15/94

6.5
98
0.9
58

2000
200
0.6
25

0.46
2700

7400

1 U
1 U
3 U

390
130
520

1 U
2 U
2 U
3 U
1 U

0.8 U

50 U
50 U
50 U
50 U

100
250 U
330
280
380
150
210

412-1330
DD3-S5
Post-Dredging
12/15/94

2
22
0.7
50

1300
120

0.66
25

0.63
880

5700 .

1 U
1 U
3' U

46,0
150
610

1 U
2 U
2 U
3 U
1 U

0.8 U

50 U
50 U
50 U
50 U

100
250 U
280
260
340
150
150

412-1331 i
DD3-S6
Post-Dredging
12/15/94

1.9
33

0.87
50

1600
140

' 1.5
28

.0.56
780

9600

1 U
I U .
3 U

. 400
970

1370
1 U
2 U
2 U
3 U
1 U

0.8 U

50 U
50 U

110
- 51

220
340
640
560
700
330
370
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Table 2 - Drydock No. 3 - Post-Dredge Analytical Results Hart Crowser
J-5612

Sheet 4 of 4
Lab ID
Sample ID
Group
Sampling Date

Bis(2-ethylhexyl)Phthalate
Butylbenzyl Phthalate
Carbazole
Chrysene
Di-n-butyl Phthalate
Dibenz(a,h)anthracene
Dibenzofuran
Dimethyl Phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

_ Hexachlorocyclopentadiene
Hexachloroethane
Indeno( 1 ,2,3-c,d)pyrene
Isophorone
N-Nitrosodi-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Pyrene

Volatiles in fig/kg
2-Butanone
Acetone
Benzene
Chlorobenzene
Ethylbenzene
Total Xylenes

412-1328
DD3-S3
'ost-Dredging
12/15/94

730
50 U
60

410
250 U
50 U
71
50 U

810
110
50 U
50 U
50 U
50 U

130
50 U
50 U
50 U
50 U
50 U

250 U
760
710

20 -U
200

4 U '
8.8
12
22

412-1329
DD3-S4
Post-Dredging
12/15/94

1500
50 U
64

420
250 U
50 U
67
50 U

810
120
50 U
50 U
50 U
50 U

150
50 U
50 U
50 U
50 U
50 U

250 U
740
730

44
310

4 U
4 U

53
96

412-1330
DD3-S5
Post-Dredging
12/15/94

670
50 U
61

340
250 U
50 U
66
50 U

780
110
50 U
50 U
50 U
50 U

140
50 U
50 U
50 U
63
50 U

250 U
730
550

20 U
310
7.3

4 U
32
83

412-1331
DD3-S6
Post-Dredging
12/15/94

1200
71

130
730
250 U
78

150
50 U

1600
260
50 U
5'0 U
50 U
50' U

350
50 U
50 U
50 U

120
50 U

250 U
1500
1200

20 U
71
4.8
10

280
430

U Not detected at indicated detection limit
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Table 3 - Drydock No. 4 - Post-Dredge Analytical Results Hart Crowser
J-5612

Sheet 1 of 4

Lab ID
Sample ID
Group
Sampling Date

Metals in mg/kg
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc

Butyltins as Ion in ug/kg
Dibutyltin
Monobutyltin
Tributyltin

Pesticide/PCBs in fig/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT
Total PCBs
Chlordane
Dieldrin
Endrin
Gamma-B HC(Lindane)
Heptachlor Epoxide

Semivolatiles in ug/kg
2-Methylnaphthalene
3/4-Methyiphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(g,h,i)perylene
B is(2-ethylhexyl)Phthalate
Butylbenzyl Phthalate
Chrysene
Di-n-butyl Phthalate
Dibenz(a,h)anthracene

K7832-1

Post-Dredging
12/15/92

0.22
8.1

0.32
27.8
417
46.6
0.07
23.8
031
259

583
49.8

11100

4 U
4 U
4 U

100 U
10 U
4 U
4 U

200 U
4 U

77

160
330
610
560
230

3900
62 U

570
100
62 U

K7832-2
2
Post-Dredging
12/15/92

0.39
11.7
0.36
24.6
506
48.7
0.1

19.8
0.4
369

!030
97,1

17600

5 U
5 U
5 U

100 U
10 U
5 U
5 U

200 U
5 U

110

230
450
810
850
400

3700
150
980
230

75 U

K7832-3
3
Post-Dredging
12/15/92

0.22
8.4

0.22
22.2
185

26.4
0.06
23.4
0.27
215

326
43.3
4540

4 U
4 U
4 U

100 U
10 U
4 .U
4 U
1 U
4 U

70 U

70 U
• 120

190 .
220
120

3100
100
170
70 U
70 U

K7832-4
4
Post-Dredging
12/15/92

0.03
3.7

0.21
23.3'
91.6
24.7
0.08
19.6
0.36
131

'l88
8 U

3010

4 U
4 U
4 U

100 U
10 U
4 U
4 U
1 U

. 4 U

64 U
47
64 U
91

150
180
no

1900
160
150
64 U
64 U

K7832-5
5
Post-Dredging
12/15/92

0.15
7.5

0.28
20.9
278
35.1
0.08
18.2
0.34
221

651
39.2

12900

. 5 U
5 U
5 U

100 U
10 U
5 U
5 U
1 U
5 U

60 U
30
94

180
330
330
170

2000
170
290
97
69
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Table 3 - Drydock No. 4 - Post-Dredge Analytical Results Hart Crowser
J-5612

Sheet 2 of 4

Lab ID
Sample ID
Group
Sampling Date

Dibenzofuran
Fluoranthene
Fluorene
Indeno( 1 ,2,3-c,d)pyrene
Naphthalene ,.
Phenanthrene
Pyrene
Total Benzofluoranthenes

K7832-1
1
Post-Dredging
12/15/92

120
1400
220
270
63

1400
1100
900

Voiatiies (EPA Method 8240) in jig/kg
Ethylbenzene
Total Xylenes

8
68

K7832-2
2
Post-Dredging
12/15/92

160
2400
310
610
100

2000
2000
1400

60
390

K7832-3
3
Post-Dredging
12/15/92

70 U
570
77

170
70 U

500
470
320

5 U
28

K7832-4
4
Post-Dredging
12/15/92

64 U
370
64 U

130
64 U

270
' 320

280

5 U
18

K7832-5
5
Post-Dredging
12/15/92

64
960
120
220
68

810
800
520

5 U
48

t i



Table 3 - Drydock No. 4 - Post-Dredge Analytical Results Hart Crowser
J-5612

Sheet 3 of 4

Lab ID
Sample ID
Group
Sampling Date

Metals in mg/kg
Antimony
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc,

Butyitins as Ion in fig/kg
Dibutyltin
Monobutyltin
Tributyltin

Pesticide/PCBs in Mg/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT
Total PCBs
Chlordane
Dieldrin
Endrin
Garnma-BHC(Lindane)
Heptachlor Epoxide

Semivolatiles in fig/kg
2-Methylnaphthalene

. 3/4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(g,h,i)perylene
Bis(2-ethylhexyI)Phthaiate
Butylbenzyl Phthalate
Chrysene
Di-n-butyl Phthalate
Dibenz(a,h)anthracene

7832-6

ost-Dredging
2/15/92

0.14
7.3

0.22
20.3
280
28.3
0.07
17.2
0.25
201

428
26.5
9850

3 U
3 U
3 U

100 U
10 U
3 U
3 U

200 U
3 U

74
23

130
1100
380
330
220

2100
89

450
96
85

K7832-7
7
Post-Dredging
12/15/92

0.06
4.7 •

0.25
24.8
136

30.3
0.08

20
0.38
159

266
24.3
3960

6 U
6 U
6 U

100 U
10 U
6 U
6 U

200 U
6 U

47

K7832-8
8
Post-Dredging
12/15/92

0.25
10.3
0.32
24.4
269
49.5
0.13
19.6
0.46
307

353
8 U

7900

9 U
9 U
9 U

100 U
10 U
9 U
9 U

200 U
9 U

45
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Table 3 - Drydock No. 4 - Post-Dredge Analytical Results Hart Crowser
J-5612

Sheet 4 of 4

Lab ID
Sample ID
Group
Sampling Date

Dibenzofuran
Fluoranthene
Fluorene
Indeno( 1 ,2,3-c,d)pyrene
Naphthalene
Phenanthiene
Pyrene
Total Benzofluoranthenes

K7832-6
6
Post-Dredging
12/15/92

97
1100
210
310

62
1100
930
650

Volatiles (EPA Method 8240) in
Ethylbenzene
Total Xylenes

5 U
54

K7832-7
7
Post-Dredging
12/15/92

5 U
13

K7832-8
8

• Post-Dredging
12/15/92

5 U
23

U Not detected at indicated detection limit

1 * cj. j. D



Table 5 - Berth 311 Analytical Results Hart Crowser
J-5612

Sheet 1 of 2
Lab ID ~~ ———————
Sample ID
Sampling Date

Metals in rag/kg
Arsenic
Cadmium
Chromium •
Copper
Lead
Mercury
Nickel
Zinc

Sutyltins as Ion in pg/kg
Dibutyltin
Monobutyltin
Tributyltin

?esticide/PCBs in ug/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aroclor 1254
Total PCBs
Chlordane
Dieldrin
Endrin
Gamma-BHC(Lindane)
Heptachlor Epoxide

Semivolatiles in fig/kg
4-Methylphenol
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Chrysene
Di-n-butyl Phthalate
Dibenz(a,h)anthracene
Fluoranthene
Indeno( 1 ,2,3-c,d)pyrene
Pentachlorophenol
Phenanthrene
Pyrene
Total Benzofluoranthenes

1B/2B
1B/2B
9/27/90

1.5
0.6
13
23
13

0.08
11
74

1S/2S
1S/2S
9/27/90

1.5
0.6
14
22
12

0.04
11

, 71

3B/4B
3B/4B
9/27/90

1.7 •
0.6
15
26
13

0.06
12
68

3S/4S
3S/4S
9/27/90

1.3
0.4

12 •
'21

11
0.12

11
61

5S/6S
5S/6S
9/27/90

4
0.6 '
15
37
13

0.1
12
90 •

100 U
20 U

100 U
250 U '
250 U
100 U
20 U
40 U
20 U

500 U

300 U
300 U
300 U
300 U
300 U
300 U
300 U

2500
300 U
300 U
300 U
300 U
300 U
300 U .

100 U
20 U

100 U
250 U
250 U
100 U
20 U
40 U
20 U

500 U

300 U
300 LT
300 U
300 U
300 U
300 U

. 300 U
1800
300 U
300 U
300 U
300 U
300 U
300 U

100 U
20 U

100 U
250 U
250 U
100 U
20 U
40 U
20 U

500 U

340
300 U
300 U
300 U
300 U
300 U
300 U

1600
300. U
300 U
300 U
300 U
300 U
300 U

100 U
20 U

100 U
250 U
250 U
100 U
20 U
40 U
20 U

500 U

370
300 U
300 U
300 U
300 U
300 U
300 U

1500 U
300 U
300 U
300 U
300 U
300 U
300 U

100 U
20 U

100 U
: 250 U

250 U
100 U
20 U
40 U
20 U

500 U

300 U
300 U
300 U
300 U
300 U
300 U
300 U

1500 U
300 U
300 U
300 U
300 U
450
680
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Table 5 - Berth 311 Analytical Results Hart Crowser
.... ._ J-5612

~~SheefZof2
Lab ID
Sample ID
Sampling Date

Metals in mg/kg
Arsenic
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Zinc

Bnty Itins as Ion in fig/kg
Dibutyltin
Monobutyltin
Tributyldn

Pesticide/PCBs in Mg/kg
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aroclor 1254
Total PCBs
Chlordane
Dieidrin
Endrin
Gamma-BHC(Lindane)
Heptachlor Epoxide

ScmivolatUes in fig/kg
4-Methylphenol
Acenaphthene
Benzo(a)anthracene

. Benzo(a)pyrene
Ben2o(b)fluoranthene
Benzo(g,h,i)perylene
Chrysene
Di-n-butyi Phthalate
Dibenz(a,h)anthracene
Fluoranthene
Indeno(l ,2,3-c,d)pyrene
Pentachlorophenol
Phenanthrene
Pyrene
Total Benzofluoranthenes

7S
7S
9/27/90

X

640
8

40
1200
670
0.02

13
7000

100 U
20 U

100 U
' 250. U

250 U
100 U
20 U
40 U
20 U

500 U

300 U
300 U
600
300 U
360
300 U
720

1500 U
300 U
300 U
300 U
300 U
750

1600

K2252-3
3&4 Bottom
4/09/92

-~-^_____

2.4 U
1.7 J
4.9

5 U
5 U
5 U

17
17
10 U
5 U
5 U
1 U
5 U

140
65 U
83
90

97
95

65 U
210

87
160 U
140
240
170

K2252-1
3&4 Surface
4/09/92

2.1 J
2 J

18.2

5 U
5 U
5 U

90
90
10 U
5 U
5 U

' 1 U
5 U

240
85 U
97

130

120
110

85 U
300

96
210 U
180
340
210

K2252-4
5&6 Bottom
4/09/92

„ _ „_-•• " '*" '

1.7 J
2.2 J
10

5 U
5 U
5 U

160 .
160

10 U
5 U
5 U
1 U
5 U

84
70

230
310

330
250

65 U
730
290
180
430
950
430

K2252-2
5&6 Surface
4/09/92 -

--. ^

9.6
2.1 J

105.7

5 U
5 U
5 U

140
140

10 U
5 U
5 U
1 U
5 U

130
85 U

160
180

85 U
180

150
490
160
210 U
240
530
330

U Not detected at indicated detection limit
J Estimated value
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APPENDIX A-10

SEDIMENT CHEMISTRY DATA

Reference

Willamette River Toxics Study 1988-1991, DEQ Water Quality Division (Gene Foster & Barbara
Stifel), 7/94.

97-482w.doc



Summary: Sediment Metals Analyses

River Station River Mile Date Total
Arsenic

Metals (mg/kg)
Total

Cadmium
Total

Chromium
Total

Copper
Total
Lead

Total
Mercury

Total
Zinc

1988 — 1989 Analytical Results
A--

V
0

N$

Willamcl te

•'["I
Coluniliiu Slough

*S
Ttiulut in ^}

Funno Creel;

I lcaverlon Creek

V a m h i l l y
\f

Cniiscr Slougli „

St. John's Bridge

SP&S Bridge

Doane Lake

Swan Is land

Ross Island
Sellwood Bridge
Johnson Creek

DS Oregon City

Wilsonvil lc

Newherg Pool
Ncwhcrg

US Newherg Pool
BL Mouth of North

Slough
Dump Road

Denver Avenue

Tuala l in

_

6
7 North

7 South

7
8

8.IA
8.IB
8.2A

14
16
18

27

38

47
48
52

1

2
5

8

2

4

5

O.I

IO-Aug-88
26-Oci-89
26-Oct-89
15-Aug-88
IO-Aug-88
26-Oct-89
26-Jan-88
26-Jan-88
26-Jan-88
26-Oct-89
15-Aug-88
26-Oct-89
25-Oct-89
IO-Aug-88
04-Oct-89
!5-Aug-88
25-Oct-89
15-Aug-88
25-Oct-89
26-Oct-89
l5-Aug-88
l5-Aug-88
15-Aug-88
27-Oct-89
|4-Nov-88
15-Nov-89
09-Nov-88
15-Nov-89
09-Nov-88
27-Ocl-89
15-Aug-88
05-Oci-89

45.5
4.47
4.99
18.6
54

5.39
3.9
4.6
14.5

2.33.
14.8
2.98
3.73
42.6
2.62

18
2.97
19.7
3.15
4.41
21.2

13
26.6
3.98
2.8

3.86
• 3.4
8.77
3.1

5.25
29.6
3.39

0,9
0.07j
0.16j
0.5u
0.5u

0.617
0.5u
0.5u
0.5u

0.092J
0.5u
0.1 3j
0.19J
0.5u
0.19J
0.5u
0.12J
0.5u
0.1 8j
0.285

1.4
0.5
2.1

0.54
0.5 .

0.592
0.5
4.5J
0.5

0.234
0.5u
0.1 6j

43.2
11.9
22

20.4
32.9
27.5
31.1
38.8
90.8
18.9
25.3
26.7
32.9
26

28.2
20.6
28.5
17.6
24.6
14.9
38.9
19.4
61.4
31.5
19.2
21.2
22.2
186

32.7
29.8
27.2
25.3

47.5
15.7
19.2
31 .1
53.9
197

89.1
101
320
14.6
32.3
20.6
25.6 '
28
26

23.4
23.7
20.6
22.6
7.99
44.7
19.5
65.8
21

30.5
17.7
19.4
331

47.8
25.8
39.4
20.5

35.7
I9j

23.5
33.9
25.2
35.1
20.6
30.5
151
12.4
22.8
20j
8.5J
5.7
l l j .

13.6
I3j

11 .1
9.9j
I6j
60

52.6
118

2I.6J
28

29.6
36

283
50.7

l l j
17.1
15j

0.03
0.034
0.087
0.03
0.13

0.092
0.106
0.139
1.74

0.033
0.03
0.03

0.034
O.OOSu
0.028

0.008u
0.018

O.OOSu
0.034
0.031
0.05
0.05
0.1

0.048
0.014
0.041
0.015

0.3
0.062
0.018

O.OOSu
0.065

159
75.9
87
121
160
214
231
272
703
73.2
107

72.3
75.6
70.5
71.8
72.6
63.8
62.5
67.6
69.4
187
142
324
109

86.4
149
148
398
114

80.3
87

74.7
LEO KM I):

u - M a t e r i a l was analy/.ed I'or hut not detected,
j -- KsiiiiuKiH va lue ; v a l u e not- accurate.

(. .*
CD

SA\WIIS5fifi . . ' i (03/9-1)



Summary: Sediment PCB Analyses Page 1 of 3

River

Willamctte

Station

St. John's Bridge

SP&S Bridge

Doane Lake
Pennwalt

Swan Island

Ross Island
Sellwood Bridge
Johnson Creek
Down Stream
Oregon City
Up Stream

Oregon City

Wilsonville

Ncwherg Pool
Ncwbcrg

River
Mile

6

7

7 North

7 South

7
7
8

8. IA
8, IB
8.2A

14
16
18

27

28

TO

47
48

Sample
Date

10-Aug-88
12-Jun-90
12-Jun-90
12-Jun-90
26-Oct-89
26-Oct-89
15-Aug-88
IO-Aug-88

26-Oct-89
26-Jan-88
26-Jan-88
26-Jan-88
26-Oct-89
I5-Aug-88
I6-OCI-89
25-OCI-89
IO-Aug-88

04-Oct-89
I5-Aug-88
25-OCI-89
5-Aug-88

Chemicals

0.
COu1-

?131
NA

O.OOSu
O.OOSu
O.OOSu

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

Q-
00
Ua.
*rmr^ "si
^=a
** 6CM -E

NA
O.OOSu
O.OOSu
O.OOSu

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

a.
8a.
tf
53
31
NA

O.OOSu
O.OOSu
O.OOSu

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

a.
COu

«!
"I

^1«1 P
P» £

NA
O.OOSu
O.OOSu
O.OOSu

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

CSI
<M

•— "3*

B|a. £.

0.06u
0.125U
0.125u
0.125u
0.04u
0.12u

O.OlSu
0.06u

0.045u
O.OSu
O.OSu
0.2u

0.045u
O.OlSu
O.OSu

0.062u
0.03u

O.OSu
0.013u
O.Ofiu

0.013u

P?ro
CM

«M JS

81
0,06u

O.OOSu
O.OOSu
O.OOSu
0.04u
0.1 2u

O.OlSu
0.06u

0.045u
O.OSu
O.OSu
0.2u

0.045u
O.OlSu
O.OSu

0.062u
0.03u

O.OSu
0. 013ti
O.Ofni

0.0!3u

. rw»rr^

n "5

s Ia. S.

0.06u
0.025u
0.025u
0.025u
0.04u
0.1 2u

O.OlSu
0.06u

0.045u
O.OSu
O.OSu
_0.2u

0.045U
O.OlSu
O.OSu

0.062u
0,03u

O.OSu
O . O I 3 u
0.06u

O . O I 3 u

Vu>rsi

* ts|a. £

0.06u
0.025u
0.025U
0.025u
0,04u
0.1 2u

O.OlSu
0.06u

0.25J
O.OSu
O.OSu

4.2
0.045u
O.OlSu
O.OSu

0.062u
0.03u

O.OSu
O . O I 3 U
0.06u

0.013u

\ '

o
(O
N

- S3
3 fa. 3.

0.35
0.003u
0.003u
0.003u
0.04u
0.12u

O.OlSu
0.05

0.045u
0.26

O.OSu
0.2u

0.045u
O.OlSu
O.OSu
0.062
0.03u

O.OSu
0.013u
0,06u

0.013u

•su
1

o>y ss &
5100
7040
6410
8970
5000
12000
41900
29900

2000
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APPENDIX A-ll

SEDIMENT CHEMISTRY DATA

Reference

Technical Memorandum 5.4c — Assessment of CSO-Related Sediment Conditions in the
Willamette River at Portland, Oregon, Limno-Tech, Inc. (for Portland Bureau of Environmental
Services), 8/18/93.

97-482w.doc



ATTACHMENT 1

Summary of Trace Metat Concentrations in Portland Harbor Bottom Material. 1973-1984
(USGS Surveys)
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B. Bala.id.
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APPENDIX A-12

SEDIMENT CHEMISTRY DATA

Reference

Fuhrer, Gregory. J. 1989. Quality of Bottom Material and Elutriates in the Lower Willamette
River, Portland Harbor, Oregon. U.S. Geologic Survey, Water Resources Investigations Report
89-4005. Prepared in cooperation with the U.S. Army Corps o^Engineers.

97-482w.doc
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Table 5.—Selected trace-metal, nutrient, and carbon analyses of Portland Harbor
bottom-material composites. October 1983

[Concentrations are given in micrograms per gram (pg/g) except where otherwise indicated. Metals in bottom
material are reported as "total recoverable" when less than 95 percent of the trace metals are solubilized:
otherwise they are reported as "total." "—" indicates analyses not made, < - less than, P - phosporus,
C - carbon, N - nitrogen, g/kg - gram per kilogram, mg/kg - milligram per kilogram]

Location
of sample

Iron,
Barium, Cadmium, Chromium, Copper. total Lead,
total total total total recover- total

Manganese ,
total Mercury,
recover- total

composites Antimony, Arsenic, recover- recover- recover- recover- Cyanide, able, recover- able, recover-
( river mile) total

4.3 + 4.5 <1
8.3 + 8.7 <1
(9.2 + 9.6)A~ <1
(9.2 + 9.6)B <1

9.8 + 10.1 <1
10.7 + 11.3 <1

total able able

5 110 <1
2 120 <1
6 110 <1
3 110 <1

5 110 <1
3 100 '<!

able

10
10
10
10

10
10

able total percent able

35 <1 1.2 30
28 «1 1.2 20
30 <1 1.2 20
30 <1 1.2 30

27 •=! 1.2 30
24 <1 0.9 30 ;

percent able

0.05 • 0.08
.05 .07
.05 .12
.05 .14

.04 .08

.04 .08

Location Nickel.
of sample total
composites recover-
( river mile) able

4.3 + 4.5 30
8.3+8.7 30
(9.2 •*• 9.6)*- 30
(9.2 + 9.6)B 30

9.8 •»• 10.1 40
10.7 + 11.3 20

Zinc ,
total Ammonia,

Selenium, recover- (mg/kg.
total able as M)

<1 120 250
<1 85 260
<1 110 330
<1 110 290

<1 90 210
<1 80 220

Nitrogen,
ammonia +
organic.
(mg/kg.
as N)

1,400

1,300
1,700
1.700

1,100
1,300

Carbon,
Carbon, inorganic

Phosphorus, inorganic, + organic
total, (g/kg, total.

(mg/kg as P) as C) (g/kg, as

900 0.2 19

790 .2 17
840 . 4 23
890 . 5 22

870 .2 16
880 .2 17

Chemical
oxygen Oil

, demand , and
total, grease.

C) (mg/kg) (mg/kg)

55.000 <1
69,000 1
76,000 <1

69,000 <1
43,000 2

Samples A and B are replicate samples of composited bottom materials from river miles 9.2 and 9.6.
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Table 6.—Concentrations of organic compounds in Portland Harbor bottom material. October 19B3

[Concentrations given in Bicrograos per kilogram (pg/kg); "u" " unable to determine because of interference;
" —- analyses not made, "<•• - less than, ODD - dichloro dlph«nyl dichloroethane, DDE - dichloro diphenyl
dlchloroethylene. DDI - dichloro diphenyl trichloroethane, 2,4-D - 2,4-dichloro phenoxy acetic acid.
2,4-DP - 2,4-dlchloro phenoxy propanoic acid. 2.4.5-T " 2,4.5-trichloro phenoxy acetic acid)

Compounds

Organochlorine compounds:
Aldrin
Chlordane
ODD
DDE
DDT

Dieldrin
Endosulfan
Endrin

Concentrations at indicated location {river mile]

11.3 10.7 10.1 9.8 ~ 8.2A 9.2B ~ 8.7A 8.7B 4.5 4.3

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
1 7 1 0 4 2 3 5 7 5 6

.7 4.5 6.2 2.5 4.3 5.4 4.5 5.6 8.8 1«

.7 4.8 <.l 1.9 2.4 2.4 2.7 <.l 2.9 3.9

.2 .4 <.i .7 «.l <.l <.l «=.! .8 1.3

.1 .2 .2 .4 <.l .1 .2 .1 .2 .3
<.l <.l <.l <.l <.l <.l <.l <.l «,1 <.l
<-l <.l <.l <.l <.l <.l <.l <.l <.l <.l

Gross polychlorinated
biphenyls CPCB) 14 53 170 26 39 41 67 83 58 76

Gross polychlorinated • '
nipthalenes (FCH) u u u u u u u u uu

Heptachlor <.l .3 .« .2 . 2 . 2 .3 .3 .3 .«
Heptachlor epoxlde <.l <.l <.i <.i «.i <.i <.l <. 1 <.l <.l
Lindane <.i «.i <.i <.i <.j <.j <.i *.i <.I <.l
Hethoxychlor <1 <1 <i <1 <i <i <1 <l <1 <1
Hirex — <.l — <.i <.j — <.i — — <.l

Herbicide compounds:
Silvex — <.l — <.i <.i — tf.i — — <.l

2,4-DP — <.i — <.l <.l — <.l — — <.l
2,4.5-T — <.i —— <.i <.i -- c.l — -- «.l

Halogenated aliphatics:

bit(2-Chloroethoxy)methane <10 <10 <10 <10 <10 <10 <10 -<10 <10 <10
Htxachlorobutadiene <10 <20 <10 <15 <20 <30 <20 <30 <30 <20
Hexaehlorocyclop«ntadi*n* <10 <25 <10 <20 <30 <40 <20 <30 <40 <20
Hexachloroethane <10 <30 <20 <2S <30 <40 <30 <40 <40 <30

Ethers:
4-Bromophenyl phetiyl ether <10 <25 <10 <40 <25 <30 <20 <20 <60 <30
bis(2-Chloroethyl)«ther <10 <10 <10 <10 <10 <20 <10 <10 <20 <10
bis(2-Chloroisopropyl)ether <10 <10 <20 <10 <10 <10 <10 <10 <10 <10
4-Chlorophenyl phenyl ether <10 <20 <10 <30 <20 <20 <20 <20 <50 <25

Fhthalate extern
Butyl beniyl phthalate «10 <30 <10 <25 <30 <20 <10 <20 <50 <30
Diethyl phthalate ' <30 <40 <20 <50 <40 <30 <50 <50 <40 <50
Dimethyl phthalate • . <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-H-butyl phthalate <30 <20 <20 <20 <25 <20 <30 <30 <20 <15
Di-H-octylphthalate <10 <20 <10 <20 <20 <10 <10 <10 <30 «20
bis(2-Ethylhexyl)phtbalate 90 . <20 60 120 40 40 110 60 <50 <20

Pesticides:
Isophorone <20 <30 <20 <30 <35 <50 <30 <40 <50 <30
2.3.7,8-Tetrachlorodibenzo-

p-dioxin <200 <200 <200 <200 <200 <200 <200 <200 <2QO <200
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Table 6.--Concentrations of organic compounds in Portland Harbor bottom material. October 1983--Contii-.u.?d

Concentrations at indicated location (river mile)

Compounds

Polycyclic aromatics:
Acenaphthene
Acenaphthylene
Anthracene
Benzo< a) anthracene
B«nzo(b)fluoranthen*
BenzoOOfluoranthene
Benzo(g.h. i Iperylene
Benzo(a>pyren*
Chrysene

. Dibenzo(a,h)anthracene
Fluoranthene
FLuorene
Indeno (l,2,3ed)pyrene
Naphthalene
Phenanthren*
Pyrene

Honocyclic aromatics:
1 , 2-Dichloroben?.en«
1.3-0ichlorob*nzene
l,4-Dichlorobenzen»
2, 4-Dinitro toluene
2 . 6-Dini trotoluene
Hexachlorobenzene
Nitrobenzene

1 . 2. 4-Trichl'orobenzene

•Compounds related to PCS:
2-Ch loronaphtha lena

Hitrosamines and other:
Benzidine
3,3-Dlchlorobenzidine
N-Hitrosodiphenylamine
H-Nltrosodi-H-propylamine

Phenols and cresols:
4-Chloro-3-methyiphenol
2-Chlorophenol
2,4-Dlchlorophenol
2.4-Dimethylphenol
4 ,6-Dlnitro-2-methylphenol
2,4-Dinitroph«nol
2-Nitrophenol
*-Hitroph«nol
Pentachlorophenol
Phenol
2,4. 6-Trichlorophenol

11.3

80
' 30
80

170

100

270

<200

250

260

<100

310

150

<100

180

760
550

<10
<10
<10
<10
<20
<10
<10
<10

<10

<10
<30
<10
<20

<200
<10
<10
<10
<2Q
<30
<10
<300
<30
<30
<10

10.7 10.1 9.8

<10 <10 <20
<10 <10 <10
<10 <20 <20
_<20 <10 <20
<35 <10 <30
<35 <10 <30
<390 <100 <350
<45 <20 <40
<20 <10 <20

<150 <40 <140
<10 <10 13
<10 <10 <10
<240 <60 <210
20 10 14
<10 <20 <20
<20 20 28

<10 <10 <10
<10 <10 <10
<10 <10 <10
<10 <10 <20
<4Q <20 <60
<20 <10 <25

<10 <10 <10

<10 <10 <10

<10 «10 <10

<40 <10 <30
<85 <10 <?5
<20 <10 <30
<30 ' <20 <30

<10 ' <20 <10
<40 <io *io
<1Q <10 *10

<10 *10 *10
<*0 <20 <60
<70 <20 <100
<15 <10 <15
<75 <20 <100
<75 <20 <100
<50 <40 <30
<10 <10 <10

9̂.2*

<10
<10
<20
<20
<30
<30
<350
<40
<20
<140

9
<10
<220
30
<20
22

<io
<10
<1Q

*10
<40

<20

<10

<10

<10

<40

<75
<20
<35

<10
<10

<10
<1Q

<40

<70

<15
<70
<70
<30
«IO

9.2B

<20
<10
<30

<20

<30
<30
<260
<30
<20
<100
<10
<10
<160
40
<20
30

<20
<20
<20
<30
<40
<20

<20

<20

<20

<30

<60

<20

<50

<40

<20

<10

<10

<50
<80
<20
<90
<80
<40
<20

21
~ 8.7A

<10
<10
<20
<10
<10
<10
<100
<10

<10

<40 ^

18
<10
<70

18

<20

11

<10

<10

<10
<10
<30

<15
< JQ

<10

<io

<1Q

<25
<20
<30

<10
<10
<10

<10
<30
<60
<15
<60
<60
<50
<10

8.7B

<20

<10

<30

<20

<20
<20
<210
<30

<20

•=80

20

<10

<130

20

<30
30

<20
<20

<20

<30
<40

<20
<20
<20

<10

<20
<50
<20
<*0

<20
<20
<10
<10
<40
<70
<20
<80
<70
<40
<20

4.5

100
<10

<20
<40

<60
<60
<680

<80

<40

<270

<40

50

<420

50

<ao
70

<=20

<20
<20
<60

<100
<50
<20
<20

<10

<70
<150
<40
<SO

<30
<20

<10

<10

<100

<170

<20
<100
<180

<30
<20

4 3

50
<10

<50

<20

<35

<35
<360

<40

<20

<140

20

10

<220
50
<40
45

<10
<10
<10
<35
<95
<20 .

<10

<10

•=10

<40

<80

<20

<30

<10

<10

<10

<10

<50

<70

<15

<95
<90
<30
<10

I/ Samples from RM 9.2A and 9.2B are longitudinal splits from the same core that was also split for particle-
size analyses.

21 Samples from RM 8.7A and 8.78 are longitudinal splits from the same core that was also split for particle
size analyses.
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Table 7.—Particle «tte. total-volatilesolids, and aoiature content
p_f Po rt land B a rbor bottom ma t a r i a 1, Oc tobe r IB 83

["--" " analyses not made, pet • p«rc*nt]

Total
Sampling Percent particle:_»!.»• finer than specified diameters tin mlcxots«ter») volatile

location ._„„______ Sends_____u-:a,-l—^__Jm̂ _UJ- ._____Stlta_____ Claya aolids Moisture
(river aiU) 700 500 350 175 125 88 62 31 16 8 42 (pet) (pet)

11.3
10.7
10.1
9.8
9.6

I/
9.2*-
9.ZB

2/
9.2C-
8.7A1'
8.78
8.3
4.5
4.3

100
100
100
100
100
100
100
100
100
100
100
100
100

97
100
100
100
100
99
100
100
100
100
100
99
100

SO
100
100
100
100
94
99
98
100
100
100
84
97

18
98
93
100

100
68
74
79
98
99
99
79
88

16
93
88
95
100
63
62
70
92
91
97
77
86

15
82
80
74
98
61
54
64
S2
79.
89
72
82

13
66
69
EO
93
39
48
57
73
68
77
65
75

10

47

49
41

62
52
42
47
51
46
42
50
60

7
32
32
29
39
36
30
30
36
30
32
34
42

5
22
22
24

25,
23
19
21
23
21
17
22
28

4

14
15
12

17
ia
15
14

20
14
10
14
24

3
10
10
11
13
11
9
9
13
11
5
11
14

2.8

7.0

6.7
7.0

8.8
6.0
_ -
-_

S.5
—
8.1
6.4
7.4

36
54
47

49

54

50
_
__

53
--

50
51
49

\l Samplas front river niias 9.2A and S.2B ara longitudinal splits from the same cora that was also
split for organic analysis,

2/ Sampla from river mile S.2C i* a subsarapla from tha cores that were procassad in the elutriate
test (tabla S).

3/ Samplas from river nllas 8.7A and 8.78 ara longitudinal splits from tha same core that was also
split for organic analyses.

Tabla 6.--Comparison of trace elejaent concentratijina jn^ Port.landjgar̂ 3r bottom material. 1973*8*, with trace-metal

conceptratirgna found in rocka, »oila. and clayatonas and ahales

[Concentrations are reportad in ftg/l (nicrograos per gram), "--" • analyses not nade. Modes are shown in
parenthesis. Data taurca* ara shown in brackets as the following: {1} * Wadapohl end others, 1970s;
[2] • Hedepohl and others. 1970b; [3] - Rickert and others, 1973; [4] - Dave Dunnette. Oregon Department
of Enviromental Quality, oral cosoun., 1S82]

i/
Trace Portland Barbor bottom material
metal Slough Slips Berths Main Channe

Cadmium 1.2 0.7 0.4 0.5
Lead 24 36 23 20

Zinc 147 436 99 127

Trace-aetal concentrations
Bl

Claystones
and

2.1 31 4/ 3/
1 Rocks Rocks Rocks~ Rocks" Soils' Soils' shales

111 [2) (3) [4] (4) [3] [3]

0.08-0.2 — — — - —
1.2-8.5 <10-15 9-16 18 IS 20

119 <25-159 53-70 51 68 88
(<25)

If Median concentrations.

2} Values represent concentration ranges and modes (parenthetical values) in 36 rock samples from throughout the W
Riv«r basin.

3/ Values represent concentration ranges from 80 stations throughout Oregon. 1979-81.
t* Values represent average concentrations frotr, 6t stations locattd in western Oregon. 1971-81.
£/ Lead values represent nodal concentraticns of 50 soils; zinc value represents average concentration of 3 soils

6/ Values represent worldwide averages.
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APPENDIX A-13

SEDIMENT CHEMISTRY DATA

Reference

McKenzie, S.W., 1977, Analyses of bottom material from the Willamette River, Portland Harbor,
Oregon: U.S. Geological Survey Open-File Report 77-740, 8p.

97-482w.doc ,
J.JU



\
Table 5.—Chemical analyses of bottom material

[Mg/kg, milligrams per kilogram; ug/kg, micrograms per kilogram;
lb/yd3, pounds per cubic yard]

Parameter

Residue, loss on ignition
Chemical oxygen demand
Total organic carbon
Total phosphorus, as P
Kjeldahl nitrogen, as N

Nitrate plus nitrite
nitrogen, as N

Nitrite nitrogen, as N
Nitrate nitrogen, as N
Ammonia nitrogen, as N

Arsenic
Cadmium
Total chromium
Cobalt
Copper

Cyanide
Iron
Lead
Manganese
Mercury

Nickel
Selenium
Zinc
Phenol

Sample identification
A

(mg/kg)

78,400
70,000
23,000

270
1,320

0

0
0

170

5
< 1
14
15
31

180
17,000

40
460
.11

15
0
87
.25

B
(tag/kg)

77,800
76,000
23,000

60
1,430

0

0
0

260

5
< 1
14
15.
31

170
16,000

35
520
.11

15
0
85
.54

A
(lb/yd3)

91
81
27
.31
1.5

0

0
0

.20

6xlO"3
< 1.2x10-3

.02

.02

.04

.21
20
.05
.53

1.3x10-̂

.02
0

.10
2.9xlO'4

B
(lb/yd3)

90
88
27
.07
1.7

0

0
0

.31

6xlO-3
<1.2xlO'3

.02

.02

.04

.20
19
.04
.60

1.3xlO-4

.02
0

.099
6.2xlO"4
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APPENDIX A-14

SEDIMENT CHEMISTRY DATA

Reference

Appendix B from:

Tetra Tech, Inc. 1992. Willamette River Basin Water Quality Study—Component 2: Review
and Summary of Toxic Pollutants in the Willamette River and Major Tributaries. Prepared by
Tetra Tech, Inc., Bellevue, Washington, for the Oregon Department of Environmental Quality.
27 August 1992.

Please note stations included in the study area are stations 21 through stations 25.

97-482w.doc



APPENDIX B-1. SEDIMENT METALS'(MG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

STATION
NUMBER

13
14
15
16
17
18
19
20

/2I-
21
22
22

/ 5T/ 23
.23

\ 24

\ 2̂5
j 25
\25

AGENCY

DEQ
DEQ
DEQ
DEQ
DEQ
EPA
EPA
EPA
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ

LAT

451612.1
451326.2
451738.5
452149.7
452758

453309.5
453306
453301

453411.3
453411.3
453404.3
453404.3
453403.S
453403.5
453445.5
453445. S
453S05
453505
453505

LONG

1225642.2
1230402.6

1224608.7
1223622.5
1223950.9
1224232
1224222
1224214

1224317.8
1224317.8
1224304.4
1224304.4
1224255.6
122425S.6
1224441.9
1224441.9
1224550
1224550
1224550

LOCTATION NAME

WILLAMETTE RIVER AT HWY 219 (NEW NEWBERG BR)
YAMHILL RIVER AT DAYTON
WILLAMETTE RIVER AT 1-5 (WILSONVILLE)
WILLAMETTE RIVER AT SPORTCRAFT MARINA/BOAT RAMP
WILLAMETTE RIVER AT STAFF JENNINGS MARINA
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
SWAN ISLAND CHANNEL AT COAST GUARD DOCK
SWAN ISLAND CHANNEL AT COAST GUARD DOCK
SWAN ISLAND CHANNEL OPP CENEX TOWER
SWAN ISLAND CHANNEL OPP CENEX TOWER
SWAN ISLAND CHANNEL AT BOAT RAMP
SWAN ISLAND CHANNEL AT BOAT RAMP
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
WILLAME1TE RIVER AT SP&S RR BRIDGE (PORTLAND)
WILLAMETTE RIVER AT ST JOHNS BRIDGE
WILLAMETTE RIVER AT ST JOHNS BRIDGE
WILLAMETTE RIVER AT ST JOHNS BRIDGE

DATE

880815
880815
880815
880810
880815
870324
870324
870324
880.126
880126
880126
880126
880126
880126
880810
880815
880201
880201
880810

NUM
PARM

7
7
7
7
7
11
11
11
12
12
12
12
12
12
7
7
12
12
7

AS

19.7
29.6
18

42.6
14.8
0.05 U
0.05 U
0.05 U
3.9
4.6
14.5
15.3

5
7.7
54

18.6
2.5
2.5

45.5

BA

40
30
80

CD

0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
1.1

1
1.5
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
0.5 U
1.8
1,2
0.9

Remark codes:
U = Malarial was analyzed for but not detected

CO

B-1.1



APPENDIX B-1. SEDIMENT METALS (MG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

•e*. ,
<

STATION
NUMBER

r\i

t.

13
14
15
16
17
18
19
20
21
21
22
22
23
23
24
24
25
25
25

DATE

8808 1 5
880815
88081S
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201

CR

17.6
27.2
20.6
26

25.3
10
8
14

31.1
38.8
90.8
81

39.4
43.7
32.9
20.4
16.5
27

43.2

CU

20.6
39.4
23.4
28

32.3
21
13
26

89.1
101
320
263
212
319
53.9
31.1
80
88

47.5

PB

11.1
17.1
13.6
5.7
22.8
19
10
24
20.6
30.5
151
169
7.7
23.2
25.2
33.9
94
96
35.7

Nl

14
13
14

26.1
30.1
40.9
41.2
30.5
35.5

24.9
26.1

AG

0.5 U
0.5 U
0.5 U
0.63
0.63
0.57
1.01
0.93
0.77

0.02 U
0.02 U

ZN

62.5
87

72.6
70.5
107
70
67
107
231
272
703
790
216
335
160
121
270
275
159

SB

0. U
0. U
0. U
0. U
0. U
0. U

0.2
0.1 U

SE

0.05 U
0.05 U
0.05 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U
0.1 U

0.5 U
o;s u

TH

0.2 U
0.2 U
0.2 U
0:2 u
0.2 U
0.2 U

0.1 U
o!i u

HG

0.008 U
0.008 U
0.008 U
0.008 U
0.03
0.05 U
0.05 U
0,05 U

" 0.1
0.1
1.7
0.1
0.04
0.04
0.1
0.03
0.04
0.07
0.03

•M.2



APPENDIX B-2. SEDIMENT PESTICIDES/PCBS (UG/KG) IN WILLAMETTE RIVEH BASIN, 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
15
16
17
18
19
20
21
21
22
22

1 23
J 2 3
J 2 4
i 2 4
i 25
1 Oc,25
^25

AGENCY

uses
uses
uses
uses
uses
uses
uses
USGS
uses
USGS
USGS
USGS
DEC)
DEQ
DEQ
DEQ
DEQ
EPA
ERA
EPA
DEO
DEQ
DEQ
DEQ
DEQ'
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ

———————————————————————————— - —— ~ ——— •;•

LOCATION NAME

AMAZON CREEK AT AMAZON PARK
AMAZON CREEK AT 16TH & CHAMBERS
AMAZON CREEK AT 1 4TH & MADISON
AMAZON CREEK AT BAILEv'HlLL RD.
AMAZON CREEK AT CITY VIEW ABOVE OAK PATCH
AMAZON CREEK AT BERTLESON AND STEWART
A-3 AT 5TH & WALLIS ABOVE BERTLESON SLOUGH
A3 AT MID BERTLESON SLOUGH
A3 AT BERTLESON SLOUGH OUTFALL
AMAZON CREEK BELOW ARROWSMITH
A-3 AT ROOSEVELT AND TERRY
AMAZON CREEEK AT 29TH & HILYARD
WILLAMETTE RIVER AT HWY 219 (NEW NEWBERG BRI
YAMHILL RIVER AT£>AYTON
WILLAMETTE RIVER AT 15 (WILSONVIl.LE)
WILLAMETTE RIVER AT SPORTCRAFT MARINA/BOAT RAMP
WILLAMETTE RIVER AT STAFF JENNINGS MARINA
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
SWAN ISLAND CHANNEL AT COAST GUARD DOCK
SWAN ISLAND CHANNEL AT COAST GUARD DOCK
SWAN ISLAND CHANNEL OPP CENEX TOWER
SWAN ISLAND CHANNEL OPP CENEX TOWER
SWAN ISLAND CHANNEL AT BOAT RAMP
SWAN ISLAND CHANNEL AT BOAT RAMP
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
WILLAMETTE RIVER AT ST JOHNS BRIDGE
WILLAMETTE RIVER AT ST JOHNS BRIDGE
WILLAMETTE RIVER AT ST JOHNS BRIDGE

. -= ——

LAT

440136
440233
440237
440247
440246
440300
440314
440322
440322
440329
440347
440347

451612.1
451326.2
4b1738.5
452149,7
452758

453309. 5
453306
-153301

45341 1.3
45341 1.3
453404.3
453404,3
453403.5
453403.5
453445.5
453445,5
453505
453505
453505

LONG

1230442
1230657
123O5S9
1230849
1230734
1230940
123091 1
1230932
1230940
1231 120
12311 13
1231146

1225642.2
1230402.6
1224608.7
1223622.5
1223950.9
1224232
1224222
1224214

1224317.8
1224317.8
1224304.4
1224304,4
1224255.6
1224255.6
1224441.9
1224441.9
1224550
1224550
1224550

DATE

900913
900912
900913
900912
900912
90091 1
90091 1
900912
90091 1
900910
90091 1
900913
88081S
880815
880815
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201
880810

=====

NUM
' PARM

14
14
14
14
14
14
14
14
14
IS
IB
14
25
25
25
26
25
1
1
1

26
26
26
26
26
26
26.
25
26
26
26

I
ENDO

SULFAN
JULFATE

3 U
2 U
3 U
3 U
3 U

18 U
16 U
40 U
75 U
22 U
22 U
6 U
3 U
18 U
20 U
6 U

•
ENDO

SULFAN
BETA

3 U
2 U
3 U
3 U
3 U

18 U
16 U
40 U
75 U
22 U
22 U
6 U
3 U

18- U
20 U
6 U

.-..;^7\,'7 ,., .,.,.,, . ._...„=
ENDO

SULFAN

3 U
2 U
3 U
3 U
3 U

1U U
16 U
40 U
75 U
22 U
22 U
6 U
3 U
18 U
20 U
6 U

RtJinurk codes:
U - Material was analyzed for but not detociod
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APPENDIX B-2. SEDIMENT PESTICIDES/PCBS (UG/KG) IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBfcH

1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
1b
16
17
18
19
20

f2\
<j \1 * '

i 22
i 22,i
. 23
; 23
' 24
(•1 24
25
?<it <!D

DATE

900913
900912
900913
900912
900912
9009 1 1
9009 1 1
900912
900911
9009 1 0
90091 1
900913
880815
880815
880815
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
8801 26.
880810
880815
880201
880201

ENDRIN
ALDEHY

3 U
2 U
3 U
3 U
3 U

18 U
16 U
40 U
75 U
22 U
22 U
6 U
3 U
18 U
20 U

ALPHA
BHC

4

3 U
2 U
3 U
3 U
3 U

9 U
11 U
20 U
25 U
15 U
7.5 U
6 U
3 U
9 U
15 U
6 U

BETA
BHC

ii

3 U
2 U
3 U
3 U
3 U

9 U
11 U
20 U
25 U
15 U
7.5 U
6 U
3 U
9 U
15 U
6 U

DELTA
BHC

3 U
2 U
3 U
3 U
3 U

9 U
11 U
20 U
25 U
15 U
7.5 U
6 U
3 U
9 U
15 U
6 U

PCNS

K
K
K
K
K
K
K
K
K
K
K
K

PP
DOT

3 U
2 U
3 U
3 U
3 U

18 U
16 U
40. U
75 U
22 U
7.5 U
21
160
9 U
10 U
6

PP
ODD

3 U
2 U
3 U
3 U
3 U

18 U
18 N
40 U
75 U
22 U
7.5 U
1400
490
9 U
10 U
35

PP
DDE

3 U
2 U
3 U
3 U
3 U

18 U
12 N
40 U
75 U
8 N
7.5 N
270
84
9 N
10 U
6

AIDRIN

0.1 K
1 K

0.1 K
o!i ' K
0,1 K
OJ K
0.1 K
1 K

0.1 K
0 1 K
0 1 K
0 1 K
3 U
2 U
3 U
3 U
3 U

9 U
1 1 U
20 U
25 U
15 U
7.5 U
6 U
3 U
9 U
10 U
6 U

BHC
GAMMA

0.1 K
0.1 K
0.1 K
0.1 K
0,1 K
0.1 K
1 K

0.1 K
1 K

0.1 K
0.1 K
0.1 K
3 U
2 U
3 . U
3 U
3 U

9 U
11 U
20 U
25 U
15 U
7.5 U
6 U
3 U
9 U
35 U
6 U

CHLOR
DANE

9

3 U
2 U
3 U
6 U
3 U

27 U
22 U
80 U
100 U
30 U
30 U
12 U
3 U
18 U
20 U
12 U

DDD

6.6
14
15
4.1
9.2
9.7
25
120
75
3.5
4.6
6i4

DDE

4.4
7.8
9
10 K
4.8
10 K
20 K
11
20 K
2
1 K
4.3

C ? '
o • •-

n-2.2



APPENDIX B-2. SEDIMENT PESTICIDES/PCBS (UG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
9
10
1 1
12
13
14
15
16
17
18
19
20

/21
21
22
22
23
23
24
24

,«
I2'S25

DATE

900913
900912
900913
900912
900912
900911
900311
900912
9009 1 1
900910
900911
900913
880815
880815
880815
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201
880810

DOT

0.1 K
2
3
10 K
0.1 K
10 K
10 K
0.1 K
20 K
0.1 K
1 K

0.1 K

DIELDRIN

8.8
7
7.1
2.7 •
3.7
10
1.2
1.6
0.8
2.2
1 K
8
3 U
2 U
3 U
3 U
3 U

18 U
16 U
40 U
75 U
22 U
22 U
6 U
3 U
18 U
20 U
6 U

ENDO
SULFAN

0.1 K
0.1 K
0.1 K

'' 1 K
0.1 K
0.1 K
1 ' K

a.i K
1 K

0.1 K
0.1 K
0.1 K

ENDRIN

0.1 K
0. K
0.
0. K
0. K
0; ' K
0. K
0. K
0. K
0. K
0. K
0. K
3 U
2 U
3 U
3 U
3 U

18 U
16 U
40 U
75 U
22 U
22 U
6 U
3 U
18 U
20 U
6 U

TOXA
PHENE

10 K
10 K
10 K
10 K
10 K
10 K
10 K
10 K
10 K
10 K
10 K
10 K
39 U
36 U
39 U
90 U
45 U

140 U
160 U
600 U
750 U
220 U
175 U
180 U
45 U
270 U
300 U
180 U

HEPTA
CHLOR

0.1 K
1 K
1 K

0.1 K
0.1 K
0.1 K
0.1 K
1 K

0.1 K
0.1 K
0.1 K
0.1 K
3 U
2 U
3 U
3 U
3 U

S U
16 U
20 U
50 U
15 U
7.5 U
6 U
3 U
9 U
10 U
6 U

CHLOR
EPOXIDE

1.8
1.6
1.4
0.1 K
0.8
0.1 K
0.1 K
0.1 K
0.1 K
0:1 K

0.1 K
1.8
3 U
2 U
3 U
3 U
3 U

9 U
16 U
20 U
50 U
15 U
22 U
6 U
3 U
18 U
20 U
6 U

METHOXY
CHLOR

1 K
1 K
1 K
1 K

K
K
K
K
K
K

0.1 K
1 K

6 U

20 U
22 U
80 U
100 U
30 U
30 U
12 U

18 U
20 • U
12 U

PCS
1221

13 U
12 U
13 U
30 U
15 U

50 U
50 U
200 U
250 U
75 U
60 U
60 U
15 U
90 U
100 U
60 U

PCB
1232

13 U
12 U
13 U
30 U
15 U

50 U
50 U
200 U
250 U
75 U
60 U
60 U
15 U
90 U
100 U
60 U

PCB
1242

13 U
12 U
13 U
30 U
15 U

50 U
50 U
200 U
250 U
75 U
60 U
60 U
15 U
90 U
100 U
60 U

PCB
1248

13 U
12 U
13 U
30 U
15 U

50 U
5O U
200 U
250 U
75 U
60 U
60 U
15 U
490
1 100
60 U

CO
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APPENDIX B-2. SEDIMENT PESTICIDES/PCBS (UG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

CD

1STATION
NUMBER

,

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

/'21
i 21
i 22
1 22
23
23
24
24
25
25

1 ^ 25

DATE

900913
900912
9009 1 3
900912
900912
90091 1
900911
900912
900911
900910
900911
900913
880815
880815
880815
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
80201
80201
80810

PCB
1254

13 U
12 U
13 U
30 U
15 U

50 U
5O U
4200
3100
75 U
60 U
60 U
15 U
90 U
100 U
60 U

PCB
1260

13 U
12 U
13 U
30 U
15 U

160
260
200 U
250 U
45 N
66 N
50
15 U
90 U
100 N
350

fCB
1016

13 U
12 U
13 U
30 U
15 U

50 U
50 U
200 U
250 U
75 U
60 U
60 U
15 U
90 U
100 U
60 U

PCBS

20

1000 U
1 000 U
1000 U

MIREX I
' li

0.1 K
1 K [1
1 K II

0. K
0. K
0. K
0. K
0, K
0.1 K
0.1 K
1 K

0,1 K
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APPENDIX B-3. SEDIMENT SEMIVOLATILEb ,JG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

I"*
C-J.
CO!

STATION
NUMBER

1
2
3
4
5
6
7
8
9
10
1 1
12
13
14'
15
16
17
18
13
20

(1\
21
22
22
23
23
24

1 24
i 25
! 25
\ 2 S

AGENCY

USGS
uses
uses
uses
uses
uses
USGS
uses
USGS
USGS
USGS
USGS
DEQ
DEQ
DEQ
DEQ
DEQ
EPA
EPA
EPA
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ

———— : ———— ". —————————————————————————— ======S===EI=3Z=S===r=SS=

LOCATION NAME

AMAZON CREEK AT AMAZON PARK
AMAZON CREEK AT 16TH & CHAMBERS
AMAZON CREEK AT 14TH & MADISON
AMAZON CREEK AT BAILEY HILL RD.
AMAZON CREEK AT CITY VIEW ABOVE OAK PATCH
AMAZON CREEK AT BERTLESON AND STEWART
A-3 AT 5TH & WALLIS ABOVE BERTLESON SLOUGH
A3 AT MID BERTLESON SLOUGH
A-3 AT BERTLESON SLOUGH OUTFALL
AMAZON CREEK BELOW ARROWSMITH
A-3 AT ROOSEVELT AND TERRY
AMAZON CREEEK AT 29TH & HILYARD
WILLAMETTE RIVER AT HWY 219 (NEW NEWBERG BR)
YAMHILL RIVER AT DAYTON
WILLAMETTE RIVER AT 1-5 (WILSONVILLEI
WILLAMETTE RIVER AT SPORTCRAFT MARINA/BOAT RAMP
WILLAMETTE RIVER AT STAFF JENNINGS MARINA
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
WILLAMETTE R. WESTERN TRANS DOCK-SEDIMENTS
SWAN ISLAND CHANNEL AT COAST GUARD DOCK
SWAN ISLAND CHANNEL AT COAST GUARD DOCK
SWAN ISLAND CHANNEL OPP CENEX TOWER
SWAN ISLAND CHANNEL OPP CENEX TOWER
SWAN ISLAND CHANNEL AT BOAT RAMP
SWAN ISLAND CHANNEL AT BOAT RAMP
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
WILLAMETTE RIVER AT SP&S RR BRIDGE (PORTLAND)
WILLAMETTE RIVER AT ST JOHNS BRIDGE
WILLAMETTE RIVER AT ST JOHNS BRIDGE
WILLAMETTE RIVER AT ST JOHNS BRIDGE

LAT

440136
440233
440237
440247
440246
440300
440314
440322
440322
440329
440347
440347

451612.1
451326.2
451738.5
452149.7
452758

453309.5
453306
453301

45341 1.3
453411.3
453404.3
453404.3
453403.5
453403.5
453445.5
453445.5
453505
453505
453505

LONG

1230442
1230657
12305S9
1230849
1230734
1230940
123091 1
1230932
1230940
1231 120
1231113
1231146

1225642.2
1230402.6
1224608.7
1223622.5
1223950.9
1224232
1224222
1224214

1224317.8
1224317.8
1224304.4
1224304.4
122425S.6
1224255.6
1224441.9
1224441.9
1224550
1224550
1224550

=£==£=

DATE

900913
900912
900913
900912
9009 1 2
9009 1 1
90091 1
900912
90091 1
900910
9009 1 1
9009 1 3
880815
880815
880815
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201
880810

——

COUNT

49
49
49
49
49
49
49
49
49
49
49
49
16
16
16
16
16
1
1
1

85
85
85
85
85
8 5 -
16
16
82
82
16

, ' —— ;
PENTA

CHLORO
PHENOL

600 K
60'0 K
600 K
600 K
600 K
600 K
770
660
270 K
600 K
540 K
600 K

4400 U
5100 U
5400 U
6500 U
6900 .U
6900 U

22000 U
34000

.

ACENAP
JTHYLENE

200 K
200 K
200 K
200 K
200 K

5 K
30 K
10 K
10 K

200 K
50 K

200 K
810 U
690 U
760 U
3200 U
890 U

24 J
47 U

1 100 U
73 J
100 J
110 J

4000000 U
45000 U
4600 U
5300 U

200000 U

————

ACENAP
_THENE

200 K
200 K
200 K
200 K
200 K
200 K
20 K

200 K
200 K
200 K
200 K
200 K
81O U
690 U
760 U

3200 U
- 89O U

33 U
82 U
130 J
100 J
67 U
120 J

4000000 U
45000 U
4600 U
230 J

200000 U

ANTHRA

on A ifZUU P.

200 K
200 K

5 K
10 K

200 K
20 K -
20 K
10 K
5 K

40 K
200 K

6
1 J
5
20
30

910 U
150 J
240 J
140 J
85 J

240 J
20000O

320
4600 U

78 J
4000

Remark codes:
U - Material was analysed (or but not detected
K - Actual vulue is known to be lass than the value (jivan
J --- Estimated value; value not accurate
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APPEND.X B-3. SEDIMENT SEMIVOLATILES (UG/KG) IN WILLAMETTE RIVER UAS.N. 1987-92

STATION
NUMBER

1
2
3
A
5
6
7
8
9
10
1 1
12
13

DATE

900913
900912
900913
900912
900912
900911
900911
9009 1 2
90091 1
900910
90091 1
900913
800815

FI.UORAN
THENE

400 K
400 K
400 K

BENZENE

70 K
60 K
40 K
80 K
60 K
50 K
40 K
80 K
400 K
100

FLUORAN
THENE

400 K
400 K
400 K

BENZO(A)
PYRENE

400 K
•400 K
400 K

70 K 40 K
70 K
40 K
150 K
90 K
50 K
40 K
90 K
400 K
3

40 K
60 K
110 K
110 K
40 K
30 K
110 K
400 K
7 J

BIS(2-CHLOR)
ETHYL
ETHER ______

200 K
200 K
200 K
200 K
200 K
200 ' K
200 K
200 K
200 K
200 K
200 K
200 K

BIS(2-CHLOR)
ETHOXY
METHANE

BISI2 CHLOR)
ISOPROP
ETHER

880815
880815
880810
880816
870324
870324
870324
880126
88O126
880126
880126
880126
880126
880810
880815
880201
880201
88081O

90
60
80
150

200
1000
610
280
130
260

300000
1600
300
1000
7000

9
9
12
15
14
15

4
3
30
20

710
410
570
300
170
280

100000
510
280
620
3000

9
9
70
5O

170
390
420
390
220
380

300000
1700
320
530
6000

910
1000
1 100
1300
1400
1400

4600
5300

910
1000
1 100
1300
1400
1400

910
1000
1 100
1300
1400
1400

4600
5300

11-3.2



APPENDIX B-3. SEDIMENT SEMIVOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
a
10
1 1
12
13
14
15
16
17
18
19
20

/21
21
22
22
23
23
24
24
25

I25V25

DATE

900913
900912
9009 1 3
900912
900912
. 9009 1 1
9O091 1
900912
9009 1 1
900910
9O091 1
900913
880815
880815
880815
880810
880815
870324
87O324
870324
880126
88O126
880126
880126
880126
88O126
880810
880815
880201
880201
880810

OIETHYL
PHTHAL

200 K
390
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1100 U
1300 U
1400 U
1 400 U

4600 U
5300 U

DIMETH
PHTHAL

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1 100 U
1300 U
1400 U
1400 U

4600 U
5300 U

:;:

FLUORAN
THENE

860
270
460
60 K

1.100 K
40 K
220
120 K
200 K
40 K
460
1200
40
20
40
60
240

480 J
790 J
1400
1 200 J
620 J
1400 J
900000
2600
300 J
18Co J
20000

. - - 1 ••!

RUORENE

200 K
200 K
200 K
200 K
200 K
200 K
30 K
30 K
10 K
200 K
10 K
200 K
90 U
80 U
90 U
400 U
100 U

49 J
87 J
140 J
93 J
75 J
160 J

SOOOOO U
5300 U
4600 U
300 J.
30000 U

HEXCHLOR
CYCLOPENT

DIENE

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

1 800 U
2100 U
2200 U
27OO U
2800 U
2800 U

4600 U
5300 U

• : - ——
HEXA

CHLORO
ETHANE

200 K
200 K
200 K
200 K
200 K
200 K
200 ' K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1100 U
1300 U
1400 U
1400 U

4600 U
5300 U

INDENO
1.2.3 CD
PYRENE

400 K
400 K
400 K
400 K
10 K
400 K
80 K
400 K
400 K
400 K
20 K
400 K
10 U
10 U

. 10 J
50 U
70

120 J
1000 U
170 J
230 J.
79 J
170 J

300000
750 U
4600 U
5300 U
6000

ISO
PHORONE

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
2OO K
200 K
200 K

w

910 U
1000 U
1 1OO U
1300 U
1400 U
14OO U

4600 U
5300 U

T- ' •:: ——— -
N-NITROSO
Dl N-PROP
AMINE _____

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1100 U
1300 U
1 400 U
1400 U

4600 U
5300 U

,
N-NITROSO
DIPHENYL

200 K
200 K
200 K
200 K
200 K
20O K
200 K
200 K
200 K
20O K
20O K
200 K

910 U
1000 U
1 100 U
130O U
140O U
1 400 U

610 U
530O U

B-3.3



APPENDIX B-3. SEDIMENT SEMIVOLATILES (KG/KG) IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
9.
10
1 1
12
13
14
15
16
17
18
19
20

f"21
22
22
23

j 23
|. 24
! 24
i 25
i 25
1^25-

DATE

900913
900912
9009 1 3
900912
900912
900911
900911
900912
900911
900910
9009 1 1
900913
880815
880815
880815
880810
880815
870324
870324
870324
88O126
880126
880126
880126
880126
880126
880810
880815
880201
880201
880810

N-NITROSO
DIMETHYL
AMINE

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

NAPHTHA
LENE

80 K
100 K
140 K
20 K
10 K
10 K
150 K
70 K
70 K
10 K
60 K
90 K
470 U
400 U
440 U
1 900 U
520 U

9 U
18 U
300 J
15 U
14 U
15 U

2000000 U
26000 U
4 U
0.9 J

100000 U

'"•

NITRO
BENZENE

200 K
200 K
200 K
200 K
200' K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1 1 00 U
1300 U
1 400 U
1400 U

4600 U
5300 U

PARACHLORO
META
CRESOL

600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K

.

910 U
1000 U
1 100 U
1300 U
1400 U
1400 . U

4600 U
5300 U

PHENAN
THRENE

340
200 K
390
40 K
50 K
30 K
180 K
100 'K
70 K
20 K
190 K'
510
50
1°
3O
40
190

280 ' J
550 J
1000 J
810 J
580 J|
1200 .J
800000
900
160 J
2800 J
1 0000 !

PYRENE

780
260
460
7O K
90 K
40 K
200
180 K
1 10 K
40 K
690
940
40 U
40 U
40 U
160 U
140

580 J
1400 J
1500
1600
780 J
1500

SOOOOO
2300 U
450 J
1700 J
10000 U

————— —————— _ J^J M..._ 1^ ———— —————

BENZO
GUI

PERYLENE

400 K
400 K
400 K
400 K
10 K
400 K
400 K
400 K
400 K
400 K
50 K
400 K
30 U
20 U
30 U
100 U
160

180 J
600 , J
230 J
280 J
1 20 J
250 J

200000
1500 U
4600 U
1000 J
9000

"^~ — ' - ' i.i — —

BENZO(A)
ANTHRA
CENE

400 K
400 K
400 K
20 K
20 K
20 K
80 K
30 K
40 K
10 K
90 K
270 K
7 U
7
8
30
50

170 J
340 J
390 J
450 J
260 J
490 J

200000
1100
4600 U
930 J
5000

. • • • ... ,,
1.2.5.6-DI
BENZ(A)
ANTHRA

400 K
400 K
400 K
400 K
400 K
400 K
400 K
400 K
30 K
400 K
400 K
400 K
30 U
20 U
30 U
100 U
30 U

910 U
390 J
1100 U
1300 U
1400 U
1 400 U
500000
1500 U
4600 U
5300 U
1 0000

2-CHLORO
NAPHTHA

_I.ENE_..._

200
2OO
200
200
200
200
200
200
2OO
200
200 !
200 i

910 1
1000 i
11 00 I1

1300 I
1 400 I
1 4OO 1

4600 i
5300 1

Li-3.4



APPENDIX B-3. SEDIMENT SEMIVOLATILES lUG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
'21
21
22
22
23
23
24
24
25
25

DATE

900913
900912
9009 1 3
900912
900912
90091 1
9009 1 1
9009 1 2
900911
900910
90091 1
900913
880815
88081S
880815
880810
880815
870324
87O324
87O324
8801 26
880126
880126
880126
880126
880126
880810
880815
880201
880201
880glO_

2-CHLORO
PHENOL

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1100 U
1300 U
1400 U
1 400 U

4600 U
5300 U

2-NITRO
PHENOL

200 K
200 K
200 K
200 K
2.00 K
200 K
200 K
200 K
200 K
2OO K
200 K
2OO K

910 U
1OOO U
1100 U
1300 U
1 400 U
1400 U

4600 U
5300 U

OCTYL
PHTHAL

400 K
400 K
400 , K
400 K

1: 400 K

120 K
400 K
500
340 K
400 K
400 K
400 K

150 U
1000 U
1 100 U
1300 U
1400 U
1 400 U

130 U
5300 U

CHLORO
PHENOL

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1100 U
1 300 U
1400 U
1400 U

4600 U
5300 U

METHYL
PHENOL

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1100 U
1300 U
1 400 U
1 400 U

4600 U
5300 U

NITRO
TOLUENE

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 ' K
200 K
. 200 K

910 U
100O U
1 100 U
1 300 U
1400 U
1400 U

4600 U
5300 U

2.4-DI
NITRO
PHENOL

600 • K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K

4400 U
5100 U
5400 U
6500 U
6900 U
6900 U

2200O U
26000 U

2,4.6 TRI
CHLORO
PHENOL

600 K
600 K
600 K
600 K
600 K
600. K
600 K
600 K
600 K
600 K
600 K
600 K

910 U
1000 U
1100 U
1300 U
1400 U
1 400 U

4600 U
5300 U

2.6-DI
NITRO

TOLUENE

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1100 U
1300 U
14OO U
1400 U

4600 U
5300 U

3.3 Dl
CHLORO
BfcNZlD

310 U
1000 U
1 100 U
1300 U
1400 U
1400 U

9200 U
1 1OOO U

•fcfc

CO



APPENDIX B-3. SEDIMENT SEMIVOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
a
9
10
11
12
13
14
15
16
17
18
19
20

I"21
21

j 22
| 22
1 0 •»
i
i 23
; 24
! 24
: 25
i 25
^ 25

DATE

900913
900912
900913
900912
900912
90091 1
90091 1
9009 1 2
90O91 1
900910
9009 1 1
900913
88O815
880815
880815
88081O
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201
880810

4-BROMO
PHENYL
PHEN ETH

200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1 100 U
1300 U
1400 U
1 400 U

4600 U
5300 U

4-CHLORO
PHENYL
PHEN ETH

i,

a 10 U
100O U
1100 U
1300 U
1400 U
1400 U

4600 U
5300 U

as

4-NITRO
PHENOL

600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K

440O U
5100 U
5400 U
6500 U
6900 U
6900 U

22000 U
26000 U

4.6-DI
NITRO-O
CRESOL

600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K
600 K

4400 . U
5100 U
5400 U
6500 U
6900 U
6900 U

22000 U
26000 U

..'

PHENOL

200 K
210
200 K
200 K
530
200 K
30 K
200 K
60 K
200 K
200 K
200 K

910 U
77 U

1100 U
1300 U
1400 U
25 U

70 U
190 U

======
BIS 2

ETHYL HEX
PHTHAL

41000
14000
22000
1500
3800
1300
6400
1600
1900
1400
13OO
25000

880 U
1400 U
5300 U
3700 U
3800 U
5000 U

1400 U
3200 U

rr~'"".. • i ,;:;:: ,.-
01 N
BUTYL
PHTHAL

200 K
200. K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

430 J
250 J
1100 U
1300 U
180 J
.470 J

4600 U
5300 U

;•- —————

HEXACHLOR
BENZENE

200 K
200 K
200 K
200 K
200 K
2OO K
200 K
200 K
200 K
200 K
200 K
200 K

910 U
1000 U
1100 U
1300 U
1400 U
1 400 U

4600 U
5300 U

•
HEXACHLOR

BUTA
DIENE _____

200 K
2OO K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

• 200 K

9 U
18 U
82O U
15 U
14 U
15 U

4 U
510 U

2.4,5-TRI
CHLORO

4400 U
5100 U
5400 U
6500 U
69OO U
6900 U

22OOO U
26000 U

-ex
I I

B-3.0



APPENDIX B-3. SEDIMENT SEMIVOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
pi
2,

1 22
{ 22
i 23

1 23
! 24
! 24
'. 25
;25
\ 25

RATE

900913
900912
9009 1 3
900912
900912
900911
9009 1 1
900912
90091 1
900910
90091 1
900913
880815
880815
880815
880810
88,0815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201

3 NITRO
ANILINE

4400 U
5100 U
5400 U
6500 U
6900 U
6900 U

22000 U
26000 U

4-NITRO
ANILINE

-

4400 U
5100 U
5400 U
6500 U
6900 U
6900 U

22000 U
26000 U

O-CRESOL

ti

910 U
1000 U
1100 U
1300 U
1400 U
1400 U

4600 U
5300 U

BROMO
ETHANE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 U

ETHYL
KETONE

7 U
9 U
1 1 U
6 U
6 U
6 U

4 U
16 U

ISOBUT
KETONE

18 U
18 U
25 U
30 U
28 U
29 U

9 U
16 U

STYRENE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 U

BENZYL
ALCOHOL

910 U
1000 U
11 OO U
1 300 U
1 400 U
1400 U

4600 U
53OO U

BENZOIC
ACID

4400 U
5100 U
5400 U
6500 U
6900 U
6900 U

22000 U
26000 U

DIBENZO
FURAN

910 U
63 J
1 10 J
1300 U
51 J
1400 U

-1600 U
130 J

**>cn

c .> H 3.9



APPENDIX B-3. SEDIMENT SEMIVOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
a
10
1 1
12
13
14
15
16
17
18
19
20

•f2121
J 2 2
22
23
23
24
24
25
25

DATE

900913
9009 1 2
9009 1 3
9009 1 2
9009 1 2
900911
9009 1 1
900912
90091 1
900910
900911
900913
880815
880815
880815
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201

1 -METHYL
NAPHTHAL

910 U
1000 U
1100 U
1300 U
1400 U
1400 U

RETENE

910 U
1000 U
1100 U
1 300 U
1400 U
1 400 U

OIL/
GREASE

i,

30
60
208

CARBAZOLE

910 U
1000 U
1 100 U
1300 U
1 400 U
1400 U

"-3.10



APPENDIX B-4. SEDIMENT VOLATILES (Uu/KG| IN WILLAMETTE RIVER BASIN, 1987-92

.

STATION
NUMBER

1
2
3
4
5
6

7
8
9

1O
1 1
12

•'21
21
22 '
22
23
23
24

i 24

AGENCY

USGS
uses
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
DEQ
DEO
DEQ
DEQ
DEQ
DEQ
DEQ
DEQ

•••••• ..T""_ ' '•"••

LAT

440136
440233
440237
440247
440246
440300
440314
440322
440322
440329
440347
440347

45341 1.3
453411.3
453404.3
4534O4.3
453403. S
453403.5
453505
453505

LONG

1230442
1230657
1230559
1230849
1230734
1230940
1230911
1230932
1230940
1231120
1231113
1231 146

1224317.8
1224317.8
1224304.4
1224304.4
1224255.6
1224255,6
1224550
1224550

LOCATION NAME

AMAZON CREEK AT AMAZON PARK
AMAZON CREEK AT 16TH & CHAMBERS
AMAZON CREEK AT 14TH & MADISON
AMAZON CREEK AT BAILEY HILL RD.
AMAZON CREEK AT CITY VIEW ABOVE OAK PATCH
AMAZON CREEK AT BERTLESON AND STEWART
A-3 AT 5TH & WALLIS ABOVE BERTLESON SLOUGH
A3 AT MID BERTLESON SLOUGH
A-3 AT BERTLESON SLOUGH OUTFALL
AMAZON CREEK BELOW ARROWSMITH
A-3 AT ROOSEVELT AND TERRY
AMAZON CREEEK AT 29TH & HILYARD
SWAN ISLAND CHANNEL AT COAST GUARD DOCK
SWAN ISLAND CHANNEL AT COAST GUARD DOCK
SWAN ISLAND CHANNEL OPP CENEX TOWER
SWAN ISLAND CHANNEL OPP CENEX TOWER
SWAN ISLAND CHANNEL AT BOAT RAMP
SWAN ISLAND CHANNEL AT BOAT RAMP
WILLAMETTE RIVER AT ST JOHNS BRIDGE
WILLAMETTE RIVER AT ST JOHNS BRIDGE

„ ,, ;

DATE

9009 1 3
9009 1 2
9009 1 3
900912
9009 1 2
900911
9009 1 1
900912
900911
900910
9009) 1
900913
880126
880126
880126
880126
880126
880126
880201
880201

1

NUM
PARM

4
4
4
4
4
4
4
4
4
4
4
4

41
41
41
41 •
41
41
41
41

• '• •
CARBON
TETRA

CHLORIDE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

— -

CHLORO
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

i =
CHLORO

DIBROMO
METH

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

Rarnutk codes:
U - Malarial was analyzed for bin not detected
K - Actual vulue is known to be less than the value rjivan
J - Estimated value; value not accurate

B-4.1



APPENDIX B-4. SEDIMENT VOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
9
10
1 1
12

f2 '21
22

1 22
| 23

•: 23

; 24
i 24

DATE

900913
900912
900913
9009 1 2
900912
90091 1
9O09 1 1
9009 1 2
9009 1 1
900910
90091 1
900913
880126
880126
880126
880126
880126
880126
880201
880201

CHLORO
ETHANE

„

18 U
18 U
25 U
30 U
28 U
29 U
9 U
16 U

CHLORO
FORM

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

n ——— ~

BROMO
FORM

i,

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

DICHLORO
BROMO
METH

9 U
9 U
12 U
IS U
14 U
15 U
4 U
8 U

T- ;;:;; ———

DICHLORO
DIFLUORO

METH

18 U
18 U
25 U
30 U
28 U
29 U
9 U
16 U

ETHYL
BEN2

9 U
9 U
2 J

15 U
14 U
15 U
4 U
8 U

.

METHYL
BROMIDE

18 u
1B U
25 U
30 u
28 U
29 U
9 U
16 U

=======

METHYL
CHLORIDE

18 U
18 U
25 U
30 U
28 U
29 U
9 U
16 U

=-••

METHYLENE
CHLORIDE

0.8 U
2 U
3 U
2 U
2 U
2 U
5 U

"j , - s
TETRA
CHLOR
ETHENE

9 U
9 U
12 U
15 U
14 U
15 U
4 U

it*
CO

0-1.2



APPENDIX B-4. SEDIMENT VOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBER

1
2
3
A
5
6
7
8
9
10
1 1
12

^21
21
22
22
23
23

"

DATE

900913
900912
900913
900912
900912
9009 1 1
9009 1 1
900912
9009 1 1
9009 1 0
90091 1
900,9 1 3
880126
880126
880126
880126
880126
880126
880201
880201

TRI
CHLOR
ETHENE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

TRICHLOR
FLUORO
METH

^

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

VINYL
CHLOR

i.

18 U
18 U
25 U
30 U
28 U
29 U
9 U
16 U

, =
1.1 -Dl

CHLORO
ETHANE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

1.1-DI
CHLORO
ETHENE

9 U
9 U
12 U
15 U
14 U
15 U
4 U

. 8 U

•- —
1.1,1-TRI
CHLORO
ETHANE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

1.1.2-TRI
CHLORO
ETHANE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

1,1.2.2-TETRA
CHLORO
ETHANE

9 U
18 U
25 U
15 U
14 U
15 U
4 U
8 . U

I =aas=
1.2-DI

CHLORO
ETHANE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

n , . ' 1 ,.,..———. ..„..,„,.. „„„. , US

1,2-DI
CHLORO
BENZENE

200 K
200 K
200 K
200 K
20O K
200 K
200 K
200 K
200 K
200 K
200 K
200 K

9 U
18 U

820 U
15 U
14 U
15 ' U
4 U

510 U

»-*
rfa»
CD

0-4.3



APPENDIX B-4. SEDIMENT VOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
9
10
1 1
12
' 21
21
22
22
23
23

; 24

DATE

900913
300912
900913
9009 1 2
900912
90091 1
9009 1 1
900912
900911
900910
90091 1
900913
880126
880126
880126
880126
880126
880126
880201

1.2-DI
CHLORO
PROPANE

1

9 U
9 U
12 U
15 U
14 U
15 U
4 U

CHLORO
ETHENE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

CHLORO
BENZENE

200 K
200 K
•>00 K
200 K

i. 200 K
200 K
200 K
200 K
200 K
200 K
5 K
20O K
9 U
18 U
820 U
15 U
14 U
15 U
4 U
510 U

CHLORO
BENZENE

200 K
200 K
200 K
200 K
200 . K
200 K
200 K
200 K
200 K
200 K
200 K
200 K
9 U
18 U
820 U

. 15 U
14 U
15 U
4 U
510 U

CHLORO
BENZENE

200 K
200 K
200 K
200 K
200 K
200 K
5 K
10 K
10 K
200 K
200 K
200 K
9 U
18 U
820 U
15 U
14 U
15 U
4 U
510 U

CHLORO
PROPFNE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

CIS-1.3 Dl
CHLORO
PROPENE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

ACETONE

30 U
43 U
51 U
37 U
29 U
34 U
18 U
35 U

2-
.HEXANONE

18 U
18 U
25 U
30 U
28 U
29 U
9 U
16 . U

1.1.1.2-TETRA
CHLORO
ETHANE

9 U
18 U
25 U
15 U
14 U
15 U
4 U
8 U



APPENDIX B-4. SEDIMENT VOLATILES (Uo/KGI IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBER

1
2
3
4
5
6
7
8
9
10
1 1
12

'21
21
22
22
23
23
24

v 94

DATE

900913
900912
900913
900912
900912
90091 1
900911
900912
900911
90Q9 1 0
9009 1 1
900913
U80126
880126
8U0126
880126
880126
880126
UU0201
88O201

FLUORO
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

CHLORO
PROPANE

-

9 U
9 U
12 U
15 U

. 14 U
15 U
4 U
a u

CHLORO
PROPENE

'

9 U
9 U
12 U

.15 U
14 U
15 U
4 U
8 U

CHLORO
PROPANE

9 U
9 U
1 2 U
15 U
14 U
15 U
4 U
8 U

2.2-DI
CHLORO

PROPANE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

CIS-1. 2-DI
CHLORO
ETHENE

9' U
9 U
12 U
15 U
14 M
15 U
4 U
8 U

VINYL
ACETATE

18 U
18 U
25 U
30 U
28 U
29 U
9 U
16 U

CARBON
DISULFIDE

9 U
9 U
12 U
15 U
14 U
15 U
4 U
8 U

*.
I



APPENDIX B-5. SEDIMENT DIOXINS AND FURANS IN WILLAMETTE RIVER BASIN, 1987-92

LOCATION NAME

MIDDLE FORK
HARRISBURG
HALSEY
-ORVALIS
SALEM
LORTLAND

SAMPLE
SIZE

3
3
3
2
2

'3

MEAN
2,3,7,8-TCDD

(pg/g)

<0.31
<0.12
<0.72
<0.12
0.48
1.62

Tha detection limits (0.1 6 pg/g for TCDF and 0.1 2 pg/g for TCDD)
ware mserted for values below detection when means were computed.

Source: Curtis et al. (1992)

MEAN
2,3.7,8-TCDP

<0.61
<0.16
<0.18
<0,19
1.08

10.11

152



APPENDIX B-3. SEDIMENT SEMIVOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN. 1987-92

ll.lll "III

STATION
NUMBER

1
2
3
4
5
6
7
8
9
1O
11
12
13
14
15
16
17
18
19
20

f2'
1 21

j 22
! 22
' 23
: 23
1 24
, 24
• 25

! 25U

DATE

900913
9009 1 2
900913
900912
900912
900911
9009 1 1
9009 K
900911
900910
9009 1 1
9OO9 1 3
880815
880815
880815
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201
880810

ISOPROP
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
a u

TRICHLORO
BENZENE

V

1,

'

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 U

N- BUTYL
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 U

ISOPROP
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
60

. BUTYL
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 11

METHYL
BENZENE

9 U
9 U
5 J
15 U
5 J
4 J

4 U
8 U

METHYL
BENZENE

9 U
9 U
5 J
15 U
1 J
2 J

4 U
8 U

TERT
BUTYL
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 U

1-METH 4
CHLORO
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 U

1.2.3-TRI
CHLORO
PROPANE

9 U
9 U
12 ' U
15 U
14 U
15 U

4 U
8 U

cn

B-3.7



APPENDIX B-3. SEDIMENT SEMIVOLATILES (UG/KG) IN WILLAMETTE RIVER BASIN, 1987-92

STATION
NUMBER

1
2
3
4
B
6
7
8
9
10
1 1
12
13
14
15
16
17
18
19
20

. 21
21
22
22
23

i 23
! 24
n 04
I1 9*1
i
;25
!
vj5

DATE

900913
9009 1 2
900913
900912
9009 1 2
900911
900911
9009 1 2
9009 1 1
900910
900911
900913
880815
880815
880815
880810
880815
870324
870324
870324
880126
880126
880126
880126
880126
880126
880810
880815
880201
880201

BROMO
BENZENE

9 U
9 U

. 12 U
15 U
14 U
15 U

4 U
8 U

......,-.,.. , ==a

METHYL
BENZENE

•

9 U
9 U
12 U
15 U
14 U
15 U

0.6 J
6800 J

DIBROMO
METHANE

'•

9 U
9 U

. 12 U
15 U
14 U
15 U

4 U
8 U

PROPYL
BENZENE

I

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 U

"TiTiî r " ;„„ " i „..,, - ,-^^H.
1.2-DI

METHYL
BENZENE

9 U
9 U
12 U
4 U
4 J

.4.7 J

4 U
1 J

^^•::————— - ...... .-_————. , ..... . ., .,..

I-CHLORCS
2-METHYL
BENZENE

9 U
9 U
12 U
15 U
14 U
15 U

4 U
8 U

———

PCRESOL

910 U
180 J
1 100 U
1 300 U
1 400 U
1400 U

4600 U
5300 U

-

4-CHLORO
ANILINE

•

910 U
1000 U
1 100 U
1300 U
1400 U
1 400 U

4600 U
5300 U

=====55=

2-METHYL
NAPHTHA

47 U
100 U
86 J
83 J
1400 U
77 U

4600 U
140 J

==£========

2-NITRO
ANILINE

4400 U
5100 U
5400 U
6500 U
6900 U
6900 U

22000 U
2600O U

crt



APPENDIX A-15

SEDIMENT CHEMISTRY DATA

Reference

Britton, J. 1992. Lower Wiilamette River Sediment Evaluation—Portland Harbor. Prepared by
J. Britton, CENPP-PE-HR, U. S. Army Corps of Engineers.

97-482w.doc ' . ' „15 »•





Table 1. Results of physical analyses of Portland Harbor sediment samples, 1992.

core longth mean gr. size sand silt
volatile

clay___solids

mean* 0.084 33.2 58.0 8.8 6.9

TOG~™"r ~

WR-GC-1
WR-GC-2TOP
WR-GC-2BOT
WR-GC-3
WR-GC4
WR-GC-5

inches

25
6
19
53
42
53

mm

0.061
0.034
0.320
0.050
0.030
0.028

33.4
16.7
93.2
32.1
14.3
11.5

58.3
73.7
5.9

59.5
74.6
75.5

%

8.3
9.6
0.9
8.4

11.1
13.0

7.2
8.8
1.4
7.0
8.1
8.8

2.23
2.34
0.10
2.78
2.71
2.88

2.25

WR-GC-TOP/BOT were combined into one weighted number for use In the mean calculation.



Table 2. Metals concentrations in Portland Harbor sediment samples, 1992.

cn
CO

sample

WR-GC-1
WR-GC-2TOP
WR-GC-2 BOT
WR-GO3
WR-GC-4
WTK3C-5

mean
mean 1988

As

3.0
3.0
2.0
3.0
3.0
4.0

3.0
3.9

Od

0.40
0.20

<0.10
0.20
0.20
0.20

0.24
0.31

Cr

35.0
34.0
15.0
35.0
33.0
34.0

31.0
23.2

Cu

43.0
46.0
16.0
41.0
47.0
46.0

39.8
45.0

Pb
ppm

29.0
14.0
3.0

14.0
17.0
14.0

15.2
21.9

Hg

0.13
0.12

<0.02
0.12
0.09
0.10

0.11
0.10

Ni

25.0
26.0
17.0
24.0
24.0
26.0

23.7
36.8

Zn

•196.0
116.0
46.0

101.0
116.0
113.0

114.7
157.0

AVS
um/g

0.85
0.41
<.05
0.44
0.47
0.29

0.49
-

* exceeds EPA, Region 10 screening level but is below Portland District's concern level
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Table 3. Concentrations of pesticides and PCBs in Portland Harbor ajdlment samples, 1992.

sample Delta-BHC 4,4' DDE 4,4' ODD endosulfan II PCBs
PPb

01
-J

WR-GC-1
WR-GC-2TOP
WR-GC-2 BOT
WR-GC-3
WR-GC-4
WR-GC-5

6
<2
<2
3
6
<2

3
3

<2
2
3

<2

3
4

<2
<2
<2
4

<2 <1 0
<2 <10
<2 <10
<2 <1 0
2 <1 0

<2 <1 0
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Table 4. Concentrations of PAHs and phenols In Portland Harbor sediment samples, 1992.

PAHs
sample

WR-GC-1
WR-GC-2TOP
WR-GC-2BOT*
WR-GC-3
WR-GC-4.
WR-GC-5

3-44-
methyl
phenol

110
.
.

70
.

90

2-methyl
naphtha

lene

•170
-
-
-
-
-

phenan
thene

150
-
-
-

90
82

fluoran
threne

130
120

-
78

120
170

pyrene benzo (a)
anthracene

ppb

1 90 73
120

-
78

130
190

chrysene benzo(b+k) benzo (a)
fluoranthene pyrene

90 120 77
.

.

.

.
70

total

1,000
240

-
156
340
512

* exceeds EPA, Region 10 screening level


